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Spec^catioh  of  the  Patent  granted  to  William  Henry 
Larsalle,  of  the  City  of  Bristol^  Apothecary ;  for  cer* 
tain  Improvcmefits  in  Soap. 

Dated  April  5,  1805. 

X  O  ail  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  eorapliahcc  with  the  said  proviso, 
1  the  said  William  Henry  Lassalle  do  hereby  describe  and 
ascertain  the  nature  bf  my  said  invention,  and  the  man- 
ner  in  which  the  same  is  to  be  perforiried,  its  followetb ;  that 
is  to  say  :  I  take  any  quantity  of  such  aluminous  earth  as 
can  be  had  or  obtaiiled  of  considerable  purity  in  the  na- 
tive state,  or  otherwise ;  I  purify  the  same,  if  needful  or 
desirable,  by  the  mechanical  or  chemical  means  or  prac- 
tices well  known  arid  used  in  the  arts.  And  I  do  grind, 
pulverize,  levigate,  or  otherwise  comminute,  the  said 
earth,  and  very  carefully  mix  the  same  with  strong  alka- 
line ley  of  sbap'lees,  in  suflScient  quantity  to  render  the 
whole  imperfectly  fluid.  And  I  boil  the  said  mixture, 
Vol.  IX. — Second  Serie*.  B  with 
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witb  constant  stirring,  until  tbe  mass  bath  acqaired  a 
smooth  uniform  appearance.  lu  the  mean  time  I  prepare 
in  another  boiler  a  qoantitj  of  soap,  hot,  fluid  and  nearly 
in  the  finished  state,  amounting  to  about  three  times  the 
weight  of  the  aluminous  earth  used  in  the  former  pre- 
paration. And  in  some  cases  I  do  separate  tbe  waste  Jees  ' 
therefrom,  and  in  pfber  cases  I  do  permit  the  same  to 
remain,  according  to  the  intended  quality  of  tbe  compo- 
sition I  am  about  to  make ;  and,  lastlj,  I  do  pour  the 
said  hot  mixture,  or  compound  of  earth  and  soap-lees, 
into  the  said  quantity  of  hot,  fluid  and  nearly  finished 
soap,  and  unite  the  whole  together,  by  constant  spurring 
and  boiling,  until  tbe  same  hath  obtained  a  consistence* 
proper  for  conveying  tbe  article  into  frames,  there  to 
be  cooled  for  sale.  And  moreover,  I  do  declare  that  the 
proportions  of  the  said  materials,  and  tbe  manner  of 
uniting  tbe  same  together,  do  admit  of  certain  varia- 
tions, which  are  sufliciently  cFident  to  require  no  parti* 
cular  addition  to  the  descriptions  I  have  here  given ;  and 
that  I  do  vary  the  said  proportions  and  mixtures  accord- 
ing as  it  may  be  required  to  form  a  soap,  which  shall  be 
more  or  less  saline  or  more  earthy,  more  soft  or  more 
hard,  even  so  as  to  be  reduced  to  powder,  if  needfuf> 
and  the  like. 

In  witness  whereof,  &c» 
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Specijication  of  the  Patent  granted  to  John  Delafons, 
qf  Threaineedle^treety  in  the  City  of  London^  Watch- 
maker ;  for  his  ^Invention  of  a  Manne  Alanim  Chrono- 
meter y  for  ascertaining  the  Time  of  a  Ship's  Log  Lineinn- 
fling  out;  the  Time  of  the  Watches  on  Ship  Board  j  and 
many  other  useful  Pwposes. 

Dated  November  19,   1805. 
'with  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  John  Delafons  do  hereby  describe  and  ascertain 
the  nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  by  the  several  drawings  in 
the  margin  of  these  presents,  and  as  follows  ;   thaf  is  to 
say  :  I  construct  and  make  the  said  marine  alarum  chro- 
nometer for  ascertaining  the  time  of  the  ship's  log-line 
running  out,  which  is  a  substitute  for  the  half  and  quarter 
minute  glasses  used  at  sea,  wirich  may  be  called  or  deno- 
minated a  log-chronometer,  as  follows ;  and  which,  by  va« 
lious  additions  and  alterations,  as  after-mentioned,  may  be 
made  applicable  to  many  useful  purposes.    In  Figs.  1  and  2 
in  th^  said  drawings  (see  Plate  I.)  the  great  wheel  A  has  four 
pins  or  ratchet  teeth  fastened  at  a  convenient  distance  from 
the  Centre ;  or  (according  to  the  use)  a  ratchet  may  be  af- 
fixed with  any  number  of  teeth ;  B,  the  arbor  which*passes 
through  the  plates,  and  carries  the  hand  or  handle,  having 
the  end,  pr  some  part  of  this  arbor  or  work  affixed  thereto, 
propelled  forward  by  the  main  spring  in  the  barrel  C,  or 
otherwise,  as  hereafter  mentioned.     Tlus  arbor  has  like- 
wise the  collet  and  piece  D  fastened  to  it,  on  which  is  put 
the  spring  and  click  E  and  F ;  this  click  having  a  tail  or  pin 
at  the  end  G,  which,  paffing  by  the  pin  or  arch  K,  is  drawn 
out  of  the  ratchet.  Thisclick  and  discharge  may  be  made  in 

B  2  different 


4     '      Patent  for  a  Mmine  Alartun  Chronomeitr. 

(iifferent  ways,  as,  diagonally',  in  Fig.  3,  in  which  figur«^ 
the  piece  K  is  flat  and  parralel  to  the  great-wheel  or 
tooth,  a  spring  only,  as  shewn  in  Fig.  4,  to  act  in  the 
ratchet-teeth  and  discharge  the  arbor  B  (Figs.  I  and  2). 
The  click  being  drawn  out  of  the  ratchet  by  the  going  of 
the  piece,  gives  liberty  to  the  arbor  B  to  turn  on  the  cen- 
tres, a' id  the  hand  or  handle,  or  any  piece  affixed  to  the 
arbor,  to  strike  against  a  bell,  'or  any  thing  else,  at  plea^ 
sure.  This  hand  or  handle,  oj  other  piece  affixed  to  the 
arbor,  besides  striking  the  bell,  likewise  strikes  the  end, 
or  some  inclined  plane  affixed  to  the  pump  piece  I,  as  the 
nut  L,  or  otherwise,  which  being  struck  hy  the  hand  or 
handle,  or  other  piece  as  aforesaid,  raises  the  pump  piece 
I,  and  a  pii^  affixed  to  it  internally  stops  the  machine  by 
touching  the  escapement  wheel  or  balance. ;  when  tlie 
bell  is  not  used,  this  falling  of  the  hand  or  handle,  or  other 
piece  as  aforesaid,  is  a  sufficient  notice  of  -the  expiration 
of  the  time  required  ;  the  piece  thus  stopped  will  remain, 
so  when  the  hiind  or  handle  is  turned  to  tlie  quarter  or  half 
minute,  or  other  time,  until  the  nut  is  preyed  down 
which  discharges  the  pin  out  of  the  escape  wheel,  or 
otherwise,  at  the  exact  moment  required  ;  a  spring  bears 
against  the  pump-piece  to  keep  it  in  its  place  when  either 
up  or  down.  The  ^neat  wheel  A,  designed  for  nautical 
purposes,  turns  a  pmion  with  a  crown  or  balance- wheel,, 
which «cts  in  a  common  verge  and  balance  With  fans  or 
flies  to  adjust  it  accurately  to  time,  although  any  other  es- 
capement or  pendulun^-spring  may  be  occasionally  applied 
either  tp  these  for  sea  use  or  for  other  purposes.  I  alsx) 
inak^  the  machines  with  a  rack  or  portion  of  awheel, 
as  at:Fig.  5,  which,  when  it  has  ^cted  on  the  pinion,  wiU 
dn)p  off  by  the  power  of  the  main-spring,  and  the  rack 
itself,  or  any  piece  affixed  thereto,  or  to  ,the  arbor 
thereof^  will  strike  against  a  bellj  or  any  thing  else  at 
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pleasure.  There  is  a  h.And  or  handle  upon  the  arbor  of 
this  rack  to  turn  to  the  required  time  ^s  before-men- 
tioned ;  when  this  construction  is  used,  tliere  is  a  hole 
drilled  tliroughthe  pinioa,  and  a  ratchet  or  pin  affixed  on 
the  wheel,  .and  a  click  is  affixed  on  this  pinion y  so  that 
the  pinion  may  turn  one  way,  and  lay  ho]<l  of  the  wbeet 
the  other  way,  or  the  pinion  and  agrbor  may  be  fastened 
together,  and  the  wheel  be  at  liLerty  to  move  one  way 
and  hold  the  other ;  this  rack  may  also,  when  it  has  done 
the  work  in  one  pinion  for  the  going  or  time  parts^  drop 
into  another  for  the  purpose  of  ringing  a  bell,  as  is  usual 
to  iilanims.  When  Fig.  5  is  used,  a  collar  or  ritn  should 
be  affixed  on  the  bLiuk  of  the  rack  of  the  same  size  as 
the  bottom  of  the  teeth,  but  affixed  on  the  blank  space, 
between  the  teeth,  which  collar  or  rim  falls  into  an  arch, 
or  pms  affixed  on  the  pinion,  and  thereby  keeps  the  pi- 
nion in  its  place  to  receive  the  rack  when  }vanted.  The 
nautical  machihe  may  also  be  made  with  an  escapement, 
^nd  discharge  as  at  Fig.  6;  the  letters  corresponding 
with  Figs.  1  and  2,  render  the  first  description  sufficient; 
the  mechanisfh  may  be  placed  in  a  frame  like  watch  or 
clock-work,  or  supported  by  cocks  on  one  plate j  at  dis- 
cretion. The  pinion  M,  Fig^  5,  to  give  motion  to  a 
tcain,  or  otherwise  to  ring  a  bell,  as  is  usual  to  alarums; 
or,  if  a  portion  of  a  wheel  be  affixed  to  the  arbor  B  in- 
j^tead  of  the  hammer,  as  at  Figs.  1  and  2,  and  fall  on  a 
pinion  as  in  Fig.  5,  the  effect  will  be  the  same.  The 
great  wheel  A,  in  Figs.  1  and  2,  or  the  rack  in  Fig.  5, 
may  have  the  teeth  conhate,  which  will  bring  the  ba- 
lance in  another  position,  but  in  other  respects  produce 
the  same  effect.  When  these  machines  are  wanted  for 
other  purposes,  such  as  regulating  the  time  of  the 
watches  kept  at  sea,  or  to  awake  any  one  at  a  given  time. 
Of  for  regulating  the  time  for  culinary  uses,  such  as  boiling 
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eggs,  or  otherwise,  tlien  tlie  great  wheel,  A,  Figs.  1  and 
2,  may  turn  any  number  of  wheels,  instead  of  the  scape- 
wlieel  only,  to  multiply'  the  time  of  the  machine  going; 
those  i  make  for  pocket  alarums  go  twelve  hours,  those 
for  culinary  uses  shorter  spaces  of  time,  according  to  the 
purpose  to  which  they  are  intended  to  be  applied.  The 
»«mbers  for  the  t?eth  of  the  wheels  and  pinioivs  are  calcu- 
lated tl>e  5ame  as  watch-work.  Where  much  accuracy  is 
not  rcrjuired  I  suhstitutti  a  train  of  wlieels  and  a  flj',  or 
a  skew- wheel  and  worm ;  I  also  omit  the  stop  or  pump 
work  occasionally,  and  raise  the  hammer  by  a  pin  or 
tooth  affixed  to  tlie  ratchet  or  arbor  of  the  great  wheel, 
as  the  iianimer  of  a  clock  is  usually  raised.  These  ma- 
chines  may  be  easilj'  made  by  n>eans  of  a  weight  instead 
of  the  main-spring  with  all  the  above  properties,  except 
iheyare  not  so  properly  portable,  nor  can  they  act  in  all 
positions.  The  power  n^ay  also  be  given  to  the  said  ma- 
chines by  a  spring  similar  to  a  gun-spring,  either  doubled 
or  strait,  or  otherwise.  Tlie  machines  may  be  made  of 
Tarious  metals,  hard  wood,  ivory,  bone,  or  similar  sub- 
stances, whichever  may  be  thought  most  proper;  but  I 
prefer  metal.  In  order  to  render  the  nautical  machines 
iinjxjrvious  to  the  water,  they  ar«  screwed  in  and  variously 
affixed  with  oiled  leatl>cr,  bladder,  or  otherwise,  and 
have  a  wooden  or  metal  cap  within  a  M'ooden  or  metiil 
box,  witii  a  handle  for  convenient  holding,  hut  may  be 
made  in  various  forms  to  t!ie  same  effect;  they  maj'  also 
be  made  to  pull  by  a  chain  or  string,  or  to  push  in  a 
manner  similar  to  a  repeating  watch.  The  face  of  these 
machines  should  be  divided  according  to  the  use  they  are 
intended  to  be  applied  to,  and  are  set  by  turning  the  hand 
or  handle  to  the  time  required  to  be  known  or  de- 
U^rmined. 

In  wit.acss  whereof,  &c. 
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specification  of  the  Patent  granted  to  John  Baptist  De- 
nize, of  West-street f  Somei^s  Tvwn^  in. the  County  of 
•Middlesex^  Chemist ;  for  a  vav  Mode  of  procuring  a 
greater  Quantify  of  resinous ^  bituminous  ai^d  oily  Sub- 
stances^  frofin  various  Articles. 

Dated  March  9,  1805. 

JL  O  all  to  whom  these  pre^nts  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
1  the  said  John  Baptist  Denize  do  hereby  declare,  that  the 
nature  of  my  said  invention,  and  the  manner  in  which  the 
same  Is  to  be  produced,  is  particularly  described  and  as- 
certained according  to  the  following  principles,  processes, 
and  operations  ;  that  is  to  say  :  The  theorj-  or  principle 
of  my  process  for  obtaining  the  greatest  possible  quantity 
of  bituminous,  resinous  and  oily  matter  consists  in  Gon« 
verting  all  the  substances  of  the  mineral,  vegetable  and 
animal  kingdoms,  of  whatever  denomination  they  may 
36,  whether  solid  or  fluid,  the  same  being  essentially 
composed  more  or  less  of  carbon,    hydrogen,  sulphur 
and  phosphorus,  into  those  substances  which  are  the  ob- 
ject of  my  invention,  by  means  of  their  being  complete! j 
saturated  by  the  most  hydrogenous  substances,  taken  in- 
differently from  the  said  three  kingdoms.    Or,  it  may  be 
said,  by  means  of  a  new  combination  of  their  respective 
principles  with  a  stronger  proportion  of  those  which  con- 
stitute   essentially  the  most  inflammable  substances  of 
the  three  kingdoms,  or  are  artificially  extracted  there- 
from ;  and  the  following  is  a  specification  of  the  matters 
or  substances  I  make  use  of  as*  the  bases  of  my  opera- 
tions, and  by  means  of  which  the  conversion  or  change 
in  question  is  produced,  viz. 

Mineral  Kingdom. — All  natural  productions  described 
by  naturalists  under  the  generical  head  Bitumens,  sqch  as 
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the  different  kinds  of  fossil,  coal,  peat,  fUccinum,  or 
amber,  and  all  their  respective  species ;  Asphahum,  and 
its  species;  and  all  other  substances  analogous  to  the 
above,  which  are  of  an  inflammable  or  combustible  na- 
ture, as  likewise  the  volatile  product  resulting  from  their 
combustion,  and  fcnovvn  under  the  generical  bead  of 
Soots. 

•  Vegetable  Kingdoin, — All  the  different  species  of  gums) 
properly  so  called  ;  mucilaginous  bodies,  either  exsic- 
cated or  not ;  starchy  and  mealy  substances ;  resinous 
gums  ;  balms ;  concrete  resins  \.  the  different  kinds  of 
wax,  glue,  or  the  resincius  extracted  Substances  of  which 
it  is  made  ;  coal  riesultix)g  from  the'  carbonisation  of  turf, 
soot,  wood,  and  all  kinds  of  vegetables,  or  the  rubbish 
or  refuse  of  vegetables,  .such  as  dunghills  or  compost ; 
likewise  the  volatile  product  resulting  from  their  combus- 
*tion,  known  under  the  generical  head  of  Soots. 

Animal  Kingdom. — Bones,  horn,  hair,  skins  and  the 
strong  .sizes  or  glues  made  from  these  last ;  or  with 
bones,  the  muscular,  greasy,  tripy  and  other  oleaginous 
parts  of  all  animals,  particularly  the  larger  kinds  of  them ; 
the  entire  substance  of  sea  and  other  fish,  particularly 
the  more  oily  sorts.  All  these  things  completely  dis- 
solved, and  reduced  into  a  kind  of  jelly,  except  the  fat^ 
from  which  I  merely  separate  the  skin  which  covers  it ; 
also  blood,  bile  and  such  other  fluid  parts  of  large  ani* 
mals  as  are  composed  of  principles  like  those  of  blood 
and  bile ;  finally,  all  animal  excretions  or  feculent  sub- 
•lances,  particularly  those  of  the  human  body.  Prefer-* 
ring  of  all  the  above  bituntinous,  resinous  and  oily  sub- 
stances, and  of  those  analogous  thereto  in  the  said  three 
kingdoms,  whether  obtained  directly  or  by  distillation^ 
or  otherwise,  those  in  particular  in  which  the  carbonic 
and  bydrogenoof|  or  else  the  sulphuric  and  phosphoric^ 
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principle  prevails  most,  and  still  more  those  in  ivUch 
the  three  latter  are  found  in  the  greatest  proportion^ 

The  Following  is  a  specification  of  the  matters  or  sub- 
stances which  I  make  use  of  for  the  converting  of  all 
those  above  enumerated  in  tl^e  said  three  kingdoms  inta 
those  particular  productions  which  I  have  made  the  8ub« 
ject  of  my  discovery,  viz. 

Mineral  Kingdom* — All  kinds  of  soft  fluid  and  volatile 
bitumens  known  by  the  several  names  of  mineral  pitch, 
petrol  nepbta,  or  productions  of  the  same  nature  or  ana* 
logous  to  them,  whether  soft,  fluid  or  volatile^  obtained  by 
distillation  or  otherwise,  from  all  or  any  «f  the  concrete 
bitumens  above  described,  and  particularly  those  obtained 
by  distillation  or  carbonisations  of  fossil  coal>  and  by 
distillation  of  mineral  pitchy  and  of  the  thick  oil  artifici« 
ally  extracted  from  fossil  coal,  such  distillation  being 
pursued  until  the  matters  or  substances  are  reduced  into  a 
carbon  or  caput  ^nortutwi. 

Vegetable  Kingdom.  —  All  kinds  of  fluid  resins  and 
essential  oils,  as  likewise  the  diflerent  oily  and  resinoui 
products,  obtained  by  distillation  or  otherwise  from  all 
or* any  of  the  vegetable  substances  described  in  the  pre- 
ceding specifications  \  comprehending  all  kinds  of  tar 
extracted  by  incision  or  otherwise  from  all  resinous  kinds 
of  wood ;  oils  obtained  either  by  expression  or  by  distilla^ 
tion  of  those  vegetable  substances  in  which  it  is  contained  ^ 
and  whether  fixt,  volatile  or  very  thick,  such  for  instance 
as  those  oils  which  are  obtained  by  distillatiiin  or  the 
different  kinds  of  carbonisation,  of  turf  and  other  sorts  of 
Vegetable  rubbish  or  refuse,  as  dunghills,  compiost,  &c» 
Finally  and  particularly,  the  volatile  products  resulting 
from  the  express  distillation  of  all  cesinous  or  oily  produce 
tioos  of  which  mention  has  been  already  made,  pursued 
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tintil  the  matters  or  spbstanccy  are  reduced  into  a  carboit 
or  capul  mortaum.        , 

Afnmud  Kingdam.-^All  kinds  6(  greasjr  and  oily  mat* 
ters  natarally  flaid,  or  rendered  fluid  or  volatile  by  distil* 
lation,  and  generally  products  of  the  same  nature,  ob» 
tained  by  distillation  of  all  animal  substances,  secretions^ 
and  excretions,  described  in  the  foregoing  specifications^ 
tmtil  the  induction  thereof  into  a  caput  mortuum. 

Plefetring*  of  all  the  said  bituminous,  resinous,  and 
oily  substteces,  and  their  respective  analogies,  in  the 
*tliree  ktngdomsi  whether  obtained  directly  or  by  distills* 
tidn,  or  otherWisei  thdse  which  are  the  most  fluid  and  the 
Buost  hydrogenous,  or  the  most  inflammable. 

The  Process  or  Mangndatian»*^In  a  very  large  copper, 
as  deep  as  it  is  wide,  made  of  such  metal,  or  other  sub^ 
stance,  as  that  none  of  the  principles  or  qualities  of  the 
ingredients  can  escape,  and  properly  set  in  brick-work^ 
and  exactly  closed  with  a  moveable  still-hedd  of  the 
same  material,  or  equally  impervious  to  steam,  the  latter 
being  of  a. conical  6>rm,  having  the  opening  of  the  neck 
6r  mouth  thereof  of  the  same  diameter  as  the  opening  or 
mouth  of  the  copper;  and  a  horn  or  conductor  descending 
on  each  side  of  it,  similar  to  the  horns  or  conductors  of  a 
distiller's  retort,  whereof  the  opening  at  their  commence- 
ment is  as  large  as  possible,  so  as  to  facilitate  the  passage 
of  the  steam,  the  apex  or  summit  of  the  still-head  being 
perCnrated,  so  as  to  admit  an  iron  rod,  stick  or  other 
handle,  long  enough  to  reach  the  bottom  of  the  vei^, 
and  to  act  within  it  like  the  milling  or  stirring-stick  of  a 
chocolate  mUl,  without  the  steam  escaping ;  I  pat, 
Jhsi^  a  certain  portion  or  quantity  of  fossil  coals,  tbe 
least  earthy,  or  the  most  charged  with  the  inflammable 
principle^  in  preference  to  the  other  concrete  bitumens 
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^hich  I  have  mentioned  ;  or,  instead  of  the  latter,  alike 
quantity  of  vegetable,  coal,  derived  from  the  difleront 
sorts  of  carbonisation  which  I  have  above  taken  notice  of, 
the  same  being  in  either  case  previously  entirely  cleared 
of  all  extraneous  substances,  and  reduced  mechanically 
or  chemically  into  a  powder  as  impalpable  as  possible. 
Secondly  f  the  like  portion  or  quantity  of  the  soots  of 
fossil  coal}  or  other  concrete  bitumens,  in  preference  to 
those  derived  from  the  combustion  of  vegetable  sub* 
stances,  these  soots  being  well  cleaned,  or  carefully  cleared 
of  aU  extraneous  substances,  and  in  like  manner  reduced 
to  the  state  of  an  impalpable  powder,  by  means  of  sieves 
pr  otherwise.  Thirdly 9  two  parts  or  a  double  quantity 
of  blood,  particularly  bullock's  blood,  orif^stead  thereof) 
like  portion  of  human  excrement,  either  of  them  in  its 
natural  state  rather  than  in  a  state  of  exsiccation,  and  by 
no  means  milled  with  any  esttraneous  substances,  and 
used  io  preference  to  the  other  animal  substances  which  I 
have  mentioned  in  their  proper  place. 

To  all  these  matters  or  substances,  expressly  specified 
or  referred  to  as  substances,  in  their  respective  proportions 
ibove  mentioned,  I  add  two-thirds  or  three^fourths,  little 
tnore  or  less,  of  their  total  weight  ofsoft  or  fluid  bitumens, 
such  as  the  mineral  pitch,  of  one  of  their  products  thereto 
analogous,  artificially  extracted  from  the  concrete  bitu- 
iqens ;  or,  instead  of  either  of  these  things,  one  or  other 
of  tb€(  products  resulting  from  the  distillation  or  carbfoni- 
sation  of  fossil  coal  or  turf,  whether  or  ^ot  these  piodnct^ 
Oe  changed  l^  their  partial  exsiccation  from  boiling  in 
watter,  or  by  the  action  of  acids  upon  them>  or  by  their 
more  volatile  principles  being  carried  off  by  distillation 
or  otherwise,  provided  such  exsiccation  has  only  tended 
to  thicken  them.  And  thu  it  is  that  I  apply  the  dissoU 
Ypn^s  of  rqy  bases.  '  But  1  ^ake  this  mixUire  or  medjey 
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na  follows :  I  mix  the  half  of  the  said  two-thirds  or  three^ 
fourths  of  one  or  other  of  thje  said  matters  or,ingredient3 
used  to  dissolve  my  bases,  with  the  articles  reduced  into  im-r 
palp^le  powder^  which  I  have  above  described  under/r^^ 
and  second,  and  which  I  tal^e  care  to  TOixnvell  together 
previously  9  by  passing  them,  together  through  the  same  sieve 
several  times  over.  I  ^nnalgamate,  calcine,  and  shake 
^he  whole  together,  in  any  convenient  way,  M'ith  a  mode- 
rate fire  under  the  copper,  so  as  that  there  may  result 
from  this  mixture,  by  means  of  requisite  agitation  and 
^he  actjoQ  of  the  Are,  a  sortof  nemogeneous  paste,  and 
1^0  that  thp  bases  in  question  may  appear  strongly  impregr 
jiated  with  the  nfttural  or  arti^cial  product  made  use  of 
fs  thp  dissolvei|t.  In  the  next  place,  I  add  to  this  first 
inixturp  the  liij^e  proportion  as  expressed  un^ler  t/nrdli/,o{ 
either  one  pf  the  qthpr  of  the  materials  Specified  in  that 
number,  to  Tyh|cb  1  now  add  the  otl^r  half  of  the  said 
two-tbfrds  or  threp-fo^rths  pf  the  said  natural  or  artificial 
dissolvent  product  ifsed  a^  aforesaid ;  and  I  repeat  th^ 
same  aj^it^tjoji,  mixture  and  heat,  so  as  Ip  obtain  the  same 
result,  n^ipely,  extreme  attenuation  of  tlie  bases,  by  theif 
entire  injpregnation  with  thp  dissplvent  product.  In  this 
instanpe  fdsq  I  cpntinup  the  fir^ ;  always,  however,  tak- 
ing care  i^ot  to  Ipt  any  qf  th^  ingredients  burn.  I  then 
examine  th^  $t^te  of  the  whole  Vf\^^i  by  taking  a  small 
uortioq  qf  it,  which  I  ^Uow  to  get  cold ;  and  if,  on  breakr 
ingy  it  app^rs  bomogencouS|  and  nearly  smooth  in  its 
erain  qr  tfsxture  where  broken  ?  and  spits  pr  crackles  but 
little  whep  applied  to  the  flame  of  a  candle,  J  wonk  the 
efTect  in  question  by  putting  on  the  still-headi  upon  the 
popper  retort  or  alembip  above  described,  so  as  not  to 
|ose  the  volatile,  oily  and  other  principles,  whiph  escape 
from  the  bases  and  their  dissolvents  in  the  course  of  their 
ntequation,  and  at  the  same  time  using  the  handle  of 
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UtirriDg-stick  which  I  have  mentioned;  or  I  work  the 
wtofi  eifect  without  the  still-head,  but  only  for  this  once* 
As  soon  as  the  attenuation  of  the  bases  is  brought  to  this 
pointy  I  pour,  through  an  opening  made  on  purpose  in 
the  stilUhoiid,  and  with  the  aid  of  a  funneli  the  same 
di^lventy  to  the  amount  of  about  a  tenth  part,  Jittle 
more  or  less,  of  the  weight  of  tlm  bases ;  but  in  as  hot  a 
state  as  possible.  I  then  close  the  opening,  work  about 
the  stirring-stick,  and  continue  the  attenuation,  by  in* 
/creasing  the  fire  insensibly,  thereby  the  better  to  facilitate 
it.  I  examine  occasionally  into  the  state  of  the  whole 
mass,  by  means  of  the  opening  in  the  stHl-head ;  and,  as 
aoon  as  it  appears  to  me  that  it  no  longer  spits  or  crackle^ 
ivhen  applied  to  flame,  and  that  when  cold  the  part  Where 
broken  is  s^ill  less  ragged,  and  that  it  is  become  more  and 
more  sitiooth  in  its  grain  or  texture,  I  still  keep  adding 
more  of.  the  dissolvent,  so  as  to  render  its  effects  still 
more  complete;  and  I  do  not  cease  doing  so  until  I 
judge,  by  examining  a  portion  of  the  mass,  that  it  has 
acquired  the  degree  of  dissolution  neoessary  for  it  to 
undergo  in  order,  to  render  it  as  fluid  as  the  dissoU-ent 
itself. 

To  promote  this  end  more  readily  and  still  more  ex- 
actly, I  add  latterly  to  the  mass,  and  each  time  in  the  same 
proportion  of  the  said  tenth  part  of  the  bases,  the  oily 
principle,  which  may  have  distilled  in  the  course  of  the 
operatious,  and  which  I  take  care  to  collect  in  suitable 
receivers  closely  joined  to  the  two  spouts  or  conductors 
of  the  still-head,  ^od  well  stopped  at  such  joining ;  taking 
pare  al$o  iQ  put  only  so  much  of  it  as  is  requisite  for  ob- 
taining the  degree  of  dissolution  or  fluidity  desired,  and 
^o  separate  with  exactness  die  volatile  dissolvent  so  distilled 
from  alt  aqueous  matter,  either  insipid  or  acid,  which 
piay  have  ^o|  mixed  with  it.    I  operate  also  in  like  man^- 
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ner  upon  the  same  materiak,  by  mailing  use  of  natural  or 
artificial  products  more  fluid  or  volatile  tlian  those  abova 
employed  ;  and  wiiich  I  have  expressly  set  forth  in  the 
second  part  of  these  specifications^  wder  the  titular  head 
Mineral  Kingdom,  so  as  by  means  thereof  to  volatilise  oiy 
bases  even  to  the  degree  of  those  substances,  and  particu« 
larly  adding,  as  I  have  mentioned,  the  volatile  oily  mat^ 
ter  which  distils  in  the  course  of  the  operation  ;  or  else  I 
obtain  substances  equally  bituminous,  thick,  fluid  or 
volatile,  by  operating  in  the  same  way  individually  upon 
each  of  the  minerals  described,  as  the  bases  of  my  opera* 
tions,  under  thc^heads  in  which  they  are  treated  of,  to- 
gether with  tiie  different  substances  which  I  have  also 
purposely  described  under  the  titular  head  Mineral  King* 
dom,  in  the  second  part  of  these  Specifications;  or  else,  by 
filso  taking  sulphur,  which  I  convert  in  the  same  manner 
into  fluid  or  volatile  bitumen ;  and  in  order  to  obtain  bi- 
tuminous concrete  matter,  and  certain  kinds  of  mineral 
pitch,  I  distil  separately  euch  of  the  thicker  substances 
produced  by  the  several  maniptiLtions  which  I  have  just 
been  treating  of  with  an  adequate  fire,  and  continued  for 
asuflicient  time  to  detach  the  volatile  aqueous  acid,  sa- 
'line  and  oily  principles  which  they  contain,  and  this  in 
such  a  sufficient  proportion  or  quantity,  as  ih^t  ^^  'n* 
«pecting  the  mass,  it  may  be  found  reduced  by  that  ex-* 
act  subtraction  to  the  state  of  solidity  or  hardness  I  wish^ 
according:  to  t!:e  object  I  have  in  view  in  the  operation; 
and,  particularly,  I  distil  in.  the  same  manner  and  with 
the  same  precautions,  specially  to  obtain  bitOqiens  or  bi-» 
tuminous,  concrete  and  very  solid  substances,  1st,  Mineral 
Pitch;  2dly,  the  thick  black  bituminous  and  empyreu<» 
matic  oil  which  is  artificially  procured  froni  fossil  coals)^ 
whether  by  distilling  or  carbonising  them,  in  any  possible 
way  ;  3dly,  the  sort  of  pitch  in  j^ny  way  made  wi^h  the^ 
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iftid  bituminous  oil ;  4thly,  the  oil   equally  thick,  but 
fetid  and  high  coloured,  which  is  aI»o  procured  from  turf, 
compost  and  all  other  kinds  of  vegetable  rubbish  by  thehr 
several  distillations  or  carbonisations.     I  obtain  resinous, 
extracto-resinous,    and    resins-extractive,    or  bitumino- 
resinous  matters  or  substances,  equally  thkk,  fluid,  vola- 
tile, and  of  the  consistence  of  pitch,  or  even  still  more 
concrete,  by  merely  following  the  general  plan  of  ope* 
rations  which  I  have  just  set  forth  for  the  obtaining  the 
different   bituminous    substances    which    I    make,   and 
working  upon  the  same  bases  in  the  same  proportions, 
but  using  in  this  case,  as  the  dissolvent  of  my  buses,  one 
or  other  of  the  ruinous  or  oily  substances  which  I  have 
purposely  set  forth  in  the  titular  head  Vegetable  King<* 
dom,  in  the  second  specification,  particularly  the  different 
kinds  of  tar  and  turpentine,  and  the  products  resulting 
from  their  distillation,  as  also  the  different  sorts  of  vege- 
table pitch,  but  always  preferring  for  these  bases  and 
their  dissolvents  the  resinous  and  oily  substances  in  which 
hydrogen  is  found  in  the  greatest  proportion.    I  obtain 
matter,  mote  particularly  oily,  by  conforming  to    the 
directioiis  I  have  just  given  for  the  obtaining  of  the  resi- 
nous matter,  but  using  in, this  case,  as  a  dissolvent  of  my 
bases,  one  .or  other  of  the  oily  substances  I  have  purposely 
«et  forth  under  the  titular  head  Animal  Kingdom  in  the 
second  specification  ;  in  like  manner,  preferring  for  the 
beses  and  their  dissolvents  those  of  the  substances  H'hich 
I  specified  under  that  head  as  being  tlie  most  volatile  and 
the  mait  hydrogenous.     In  fine  I  prefer  all  the  foregoing 
products,  whether  bituminous,  resinous  or  oily,  according 
to  the  object  I  have  in  view  by  oxygenating  them,  more 
or  less,  by  all  the  known  means.     It  only  remains  to 
mention  that  the  form  of  the  vessel  which  I  have  described 
above,  is  not  essential  to  the  above-mentioned  operations; 

and 
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and  that  I  therefore  make  use  of  any  other  kind  of  ressel 
or  utensil^  tli^  form  whereof  enables  me  to  obtain  the  same 
results ;  and  consequently  do  not  conceive  it  peceasary  to 
delineate  the  plan  or  model  of  it  in  these  presents*  But 
in  .whatever  form  the  stilling'- vessel  may  be  constructed^ 
I  fill  it  only  two^thirds  full  on  account  of  the  violent  ebul- 
lition of  theingredients  towards  the  end  of  my  operations^ 
particularly  when  I  use  the  blood  or  other  animal  su})-' 
stances  redCiced  to  jelly ;  and  further,  to  avoid  this  incon^ 
yenience,  I  make  the  additions  of  the  dissolvents  only^ 
after  having  entirely  separated  the  water  and  the  acids 
from  the  preceding  additions,  and  taking  care  previously 
to  each  addition  to  dimiaish  the  heat  of  the  mass,  which 
at  other  times  I  keep  almost  always  in  a  boiling  state,  and 
especially  when  the  bases  which  I  am  using  are  of  an  in- 
fusible nature.  Moreover,  to  prevent  the  coagulation  of 
the  blood,  and  the  said  jellies  or  gelatinous  substance  in 
any  preliminary  operation,  I  take  care  that  it  is  a  very 
slow  fire  by  which  I  dissolve  them,  unless  I  use  the  said 
ingredients  entirely  exsiccated  and  reduced  to  an  impaU 
pable  powder,  like  as  I  reduce  all  my  other  bases jexcept 
those  of  a  fusible  nature.  Finally,  I  have  to  remark^ 
that  in  the  same  way  as  I  operate  on  each  basis  in  parti- 
cular, or  upon  some  or  all  of  them  united,  in  equal  of 
uncc[ual  proportions,  so  I  usea$  my  dissolvent  of  the  baseik 
so  employed  one  or  more,  or  all  together  united,  of  the 
dissolvents  licrcin  before  mentioned,  the  which  I  use  lit 
like  manner  in  c:]r.iil  or  unequal  proportions,  so  as'  to 
form  bj  this  latter  mode  of  operating  products  of  a  na- 
ture analogous  to  the  bases  aud  dissolvents  respectively 
employed  to  oh  la  in  them. 
In  witness  whereof,  &c. 
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Bpecification  of  the  Patent  granted  to  THOMiis.KEKTisHy 
af  Baker-street  y  North -^  in  the  Parish  of  Saint  Manf4e» 
Boncy  in  the  Coimtif  ^ Middlesex ^  Esquire;  for  certain 
Improvements  in  the  Construction  of  Machines  or  JEn^ 
ginis  applicable  to  the  moving^  raising^  or  loitering 
heavy  Bodies  and  Weights  of  all  Kinds^  either  uppn  Land 
or  on^board  of  Ships  and  Vessels^  and  to  various  other 
useful  PurppscSs    J>atcd  February  20, 1S06. 

With  a  Plate, 


T, 


O  all  td  wbotn  these  presents  shall  come^  &c« 
Now  KKow  YE,  that  in  compliance  with  the  said  proviso^ 
I  the  said  Thodias  Kentish  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  by  the  drawings  de* 
lineated  in  the  margin  of  these  presents,  and  as  follows ; 
that  ia  to  say: 

Fig.  1^  (Plate  IL)  represents  part  of  a  ship,  and  the 
maiuner  in  which  the  machinery  is  affixed  to  a  derrick  or 
crane.  A,  the  derrick,  which  may  be  fixed  to  a  ship's 
main-yard,  main-mast,  fore-mast,  or  any  other  conve- 
nient pUce,  or  to  a  strong  post  in  the  ground  upon  land, 
^  to  the  side  of  a  building,  &e.  B,  the  purchase  wheel, 
ttom  two  feet  diameter  to  six  or  ten,  as  the  purchase  may 
require  ;  the  groove  to  admit  the  rope  to  pass  round,  to 
be  three  or  three  and  a  half  inches  deep  ;  the  thickness 
of  the  w)ieel  and  frame  to  be  from  four  to  eight  inches, 
according  to  the  quantity  of  rope  required  to  be  wound 
round  it.  The  purchase  wheel  may  be  fixed  to  anl^t  part 
of  a  derrick  or  crane  as  may  be  found  best  adapted,  or 
convenient  for  its  use.  C,  the  axletree  of  the  wheel  B, 
iron  covered  with  wood,  to  be  formed  in  inclined  planes 
from  three  feet  long  to  six  feet,  or  more ;  the  diameter 
in  the  centre  from  six  to  twelve  in^^es,  according  to  the 
Vol.  IX. — Second  Seri^^.  D  pow^i 
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power  desired.  D  D,  four  iron  bars  to  support  the  pur^ 
chase  wheel,  froi^  half  an  inch  tp  one  inch  thick*  E  E^ 
two  iron  bolts,  through  the  centre  of 'the  derricks,  to  fix 
on  the  bai-s  D  D  with  iron  or  brass  nuts  and  screws.  F,  a 
roller,,  formed  of  wood,  with  an  iron  axletree,  to  take 
the  rope  off  the  purchase  wheel  B,  six  or  eight  iuchest 
diameter  at  each  end,  and  about  four  inches  or  more  in 
the  centre,  with  two  inclined  planes;^  the  one  on  the  right 
about  two  inches  long  aiird  fluted,  to  hoist  the  weight  up, 
the  other  side  frbm  centre  to  the  left  one  inch  long 
plain,  the  t^^'O  inclined  planes  at  forty-five  degrees  angle 
of  slope,  to  lower  the  weight  down.  G  G,  four  iron 
plates  OF  bars  ta  support  and  fix  the  roller  F,  with  iron^ 
bolts,  nuts  and  screws,  with  flat  head^.  H  H,  the  ban* 
dies,  fastened  to  the  end»  of  the  iron  a^letree  of  the 

>  roller  F  by  spring  keys,  chained  to  the  handles,  to  turn 
the  roller  in  hoisting,  and  to  be  taken  off  when  lowering^ 
I,  tlie  rope  which  passes  round  the  purchase  wheel  B, 
and  through  the  centre  of  the  derrick,  and  is  taken  off  by 
the  roller  F;  to  be  two  inches  ^ound,  or  more  if  required.. 
K,  a  shiver,  fixed  in  a  groove  cut  through  the  centre  of 
any  part  of  the  derrick,  as  may  be  found  most  conve* 
nient  for  the  rope  I  to  pass  through.  L  L,  the  rope  tor 
wind  round  the  axletrcc  C  on  each  side  of  the  purchase 
wheel  B,  from  four  and  a  half  inches  to  five  inches 
round.     M,  two*  blocks,  to  be  hooked  or  fixed  to  the 

*  bei^d  of  the  derrick  or  crane,  for  the  rope  L  to  Jead 
through.  N,  a  shiver,  to  extend  and  keep  the  rope  L,. 
and  to  prevent  it  from  taking  a  turn  ;  it  may  be  a.straigbe 
stick  or  block.  O,  a  large  hook,  fastened  to  N  with  a 
strong  iron  strap,  to  hook  slings  upon,  or  any  other  arti^ 
clcs.  P,  the  stop  for  the  derrick  or  crane..  Q,  the  guy,, 
to  support  the  head  of  the  ^derrick  or  crane,  which  may 
be  hoisted  or  lowered,  as  occasion  may  reqiuiiie.     R,  the 

thwart 
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thwart  guys.  S,  a  ship^s  main-mast.  T,  the  main-yard^ 
eufaer  square  or  to  be  topped  up,  to  fix  the  guys  to. 
V^  the  deck  of  the  ^hip. 

Fig.  2,  shews  the  form  and  construction  of  the  pur* 
chase  wheel  B^  in  a  frout  view,  with  the  iron  plates  for 
supporting  the  same.  • 

Fig.  3y  shews  the  roller  F,  with  its  inclined  planes, 
mid  fluted  in  part  of  its  centre,  with  the  handles  fixed  on. 

Figs.  4  and  5,  represent  two  cranes,  with  the  purchase 
wheel  B  and  roller  F,  with  other  parts  of  the  machinery^ 
delineated  in  Fig.  1 ,  with  the  same  references,  in  order 
to  shew  how  they  are  applied  to  cranes  and  other  engines 
of  the  like  nature  made  use  of  upon  wharfs,  warehouses, 
j  and  other  places;    and  also',  that  the  dimensions  and 

.  atreng^h  of  which  must  depend  on  the  weight  required  to 
be  raised.  The  positions  pf  the  different  parts  of  the  ma- 
^hinery  may  be  altered,  transposed,  and  adopted  in  dif- 
ferent' ways,  as  may  be  found  most  eligible  to  the  situa- 
tion in  which  they  are  t6  be  fixed,  and  to  various  pur- 
poses where  the  moving  heavy  bodies,  and  hoisting  and 
lowering  weights  of  all  kinds,  is  required,  either  upon 
land  or  on-board  of  ships  and  vessels. 

In  witness  whereof,  &c. 

Observations  elucidatory  of  the  Specification  of  Mr.  Stans- 
bury's  Patent  for  Locks  and  Keys  upon  an  improved 
Co?istncction,    By  the  Patentee. 

Cotntnunicaled  by  him  in  a  Letter  to  i/te  Editors, 

Gentlemen, 

x\S  the  pages  of  your  interesting  work  are  open  to  rfs 
marks  from  the  patentees  of  inventions,  and  particularly 
as  inch  remarks  will  generally  tend  to  elucidate  the  spc- 
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dfieatioiii  by  eonyeying  thp  aothor's  apprehensioo  of  hii 
own  contrivance,  miembaraased  by  a  scrupulous  atteo-* 
ti6n  to  the  letter,  and  pointing  out,  not  barely  the  pecu- 
liarities of  construction  which  distinguish  it  from  others, 
but  also  illustrating  its  qses ;  I  take  the  liberty  of  sending 
you  a  few  observations  on  my  lock  and  door  catch,  the 
specification  of  which  was  given  in  your  No.  XLVI.  for 
March  last.    This  invention,  I  am  happy  to  state,  has  aU 
ready  met  ivith  the  approbation  of  many  \listingMisbed 
judges  who  h^ve  eyamin^d  it,  and  has  been  found  ^n 
trial  eqpal  to  my  ippst  sanguiqe  expectations.    The  prin* 
.  pipal  inducements  to  bring  forward  a  new  lock  at  a  time 
when  th^  publip  wefe  already  supplied  with  se^ral  pos* 
jessing  eminent  claims  tQ  ingenuity,  irere,  the  superior 
^mplioity  and  durability  of  my  plan,  uniting  at  the  same 
time  at  l(;as^  an  equal  degree  of  security  with  any  in 
th^  market,  aqd  admitting  of  an  infinite  variety  in  the 
keys.    The  ^xst  is  an  object  of  material  consequence : 
when  wp  recollect  bqw  common  is  the  complaint  of  locks 
V  gettipg  out  of  order,'*  it  i^  surely  worth  while  to  study 
such  a  cqnitrqctiqn  i|s  ^hall,  by  it$  simpUpity,  b^  secure 
from  derangement.    In  oay  lock,  instead  of  the  intcodue* 
tion  of  tumblers,  wards,  slidei*s,  &c,  usually  employed  as 
securities  against  picking,  and  which  are  liable  to  iqjur}', 
nothinfir  is  to  be  seen  but  a  plain  sui*face  of  case-hardened 
iron,     l^ht  springs  or  pins  which  hol^  th^  plate  are  com- 
jtjietdjt  defended  by  it,  and  their  points  are  all  made  I^vel 
with  its  surface,  so  that  nothing  but  the  real  key  will 
touch  them,  and  release  the  bolt.     I  have  stated  in  the 
specification  the  infinite  changes  tliese  points  admit  of, 
and  which  is  a  security  against  having  two  keys  alike,  ^n 
^vil  pf  the  greatest  magnitude ;  for  of  what  use  is  the 
ipost  secure  construction,  if  another  person  poss^^ses  a 
k£;y  tp  your  lock  \ 

I  should 
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I  should  not  omit  to  mention  a  farther  advantag^e  9X^ 
iending  my  inveotioii^  that  of  haring  looks  in  suit,  with 
nch  diflFerent  from  the  rest,  and  yet  all  opened  by  one 
master-key.  This  may  bo  carried  to  any  required  extent^ 
withput  any  extra  trouble  or  expanse,  and  is  effected 
by  merely  changing  the  order  of  the  points. 

With  regard  to  the  nev\'  modes  of  relea!>ing  the  spring- 
bplt  stated  in  the  speclfipatioQ^  I  b«¥e  prefers^  that 
Itrhich  vas  the  mqst  simple  \  it  consists  of  a  wedge,  pro* 
jecting  transversely  from  the  spindlp  commonly  used, 
which  being  pressed  releases  the  catch.  This  wedge,  to 
prevent  friction ,  ^ts  iipoo  ft  roller  attached  to  the«nd«f 
the.spring*bolt.  The  followers  used  in  common  locks  aro 
still  retained,  sp  that  a  person  m^y  eitlier  turn  tfa^  handle 
as  u^ual,  o|r  adopt  the  more  simple  and  ready  mode  of  a 
direct  pressor^  to  open  the  door ;  the  latter  is  preferable 
pn  ^l»'^J  accounts,  but  principally  because  it  b  iiot  lia- 
ble to  get  out  of  order  by  being  overturned.  To  ansa-er 
the  purpose  of  the  sbprt  bolt  used  as  an  inside  fastening, 
I  make  a  piece  to  turn  into  a  notch  in  the  comn^on  catcb 
or  spring  bolt,  by  i^hich  means  it  is  held,  and  cannot  lie 
released  from  without ;  this  may  be  done  either  by  a  se« 
parate  knob,  or  by  making  the  escutcheon  turn  a  button 
tirithin  the  lock ;  but  I  find  the  knob  is  preferred,  and 
have  accordingly  ailopted  it. 

These  locl^s  will  shortly  be  for  sale  at  Mr.  Roberls^s, 
Oxford  Road,  and  Mr.  Heivlett^s,  Strand,  as  well  as  a  few 
other  respectable  ironmongers.  ^ 

Yours,  Ac. 

LaiidoTtf  May  10,  1806.  A.^  O.  Staksbvry. 
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Obsirvaiims  on  the' Patent  latefy  obtained  by  Mr*  Jones^  of 
Birmmgham^  for  Improvements  m  the  Mode  of  manu^ 
fscturing  Barrels  for  Ftre^Arms,  by  Messrs.  Thomas 
and  John  Gill,  qf  Saint  James^s^treet. 

Communicated  by  them^  in  a  Letter  to  the  Editors. 

I^EEING  in  your  last  month's  Repertory  of  Arts,  &c, 
the  sptcification  of  a  patent  lately  taken  out  by  Mr.  Johii 
Jones,  of  Birmingham,  for  a  method  of  making  gun  bar- 
rds,  we  are  compeIle4  to  state,  that  our  late  father  in^ 
vented  machinery  for  making  twisted  gun  barrels  exactly 
similar  to  that  specified,  but  applied  in  a  much  superior 
manner,  upwards  of  ten  years  ago ;  and  that  we  have 
hefi^agun  barrel  twisted  by  it  in  the  un welded  state, 
and  other  specimens,  ready  to  shew  to  any  persons  whq 
nay  be  interested  i»  the  subject ;  which  will  completely 
substantiate  bis  claiip  to  the  said  invention. 

Yours,  &c. 
London^  May  23, 1806.  Thomas  and  JoHiff  Gill« 


On  the  Management  ff  Marsh  Lands^  Irrigation^  jCf, 
By  Mr.  Davis,  Steward  to  the  Marquis  of  Bath. 

From  Letters  and  Paper's  of  the  Bath  and  West  of 

England  Society. 

W  ITH  respect  to  the  management  of  marsh  lands 
after  draining y  the  great  desideratum  is  to  make  theui 
perfectly  dry — to  get  ricj  of  the  coarse  aquatic  grasses, 
and  to  replace  them  with  the  finest  and  best  grasses; 
and  as  the  latter  root  is  much  shallower  than  the  former, 
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tbey  cannot  be  niadle  to  thrive,  unless  the  land  is  fifnr 
and  close  round  Uieir  roots.  There  are  but  fetr  instances 
where  land  of  this  description  does  not  contain  plenty  of 
the  best  grasses,  but  in  such  a  weak  and  starred  state  that 
you  can  scarcely  see  them  until  the  land  is  cfjrained,  and 
made  so  firm  in  its  surface  as  to  discourage  all  the  coarser, 
9XkA  encourage  the  finer  grasses  by  bringing  vegetation 
near  the  surface,  and  affording  a  proper  nidus  for  the 
small  shallow  Toot  of  the  latter. 

But  between  the  decay  of  the  coarsen  grasses  and  the 
establishment  of  a  better  }tind  there  will  be  an  tnterreg* 
mm.  In  which  the  land  will  be  worked  very  little;  in* 
some  instances  less  than  before  it  was  drained  at  alt.  The 
iliclosuies  and  drainage  of  thejtaarsh  lands  (called  moG||) 
JB  Somersetshire,  and  the/fens  ift  Lincolnshire,  hi7e 
sbewn  this  very  clearly,  and  the  same  cause  mus|^nv 
duce  the  same  effect  eyery  where,  w«^ 

For  the  first  three  or  four  years  after  the  drainage,  the 
land  has  generally  grown  gradually  worse ;  for  two  more 
k  has  been  stationary ;  and  then,  if  well  managed,  and 
fi^ticularly  by  the  help  of  a  dry  summer,  it  has  improved 
rapidly;  and  will  never,  unless^  shamefully  neglected, 
revert  to  the  former  state. 

But  this  interregnum  n»ay  be  mu^h  shortened,-  by 
reflecting  on  its  cause,  and  acting  accordingly.  If  the 
coarse  grasses  are  to  be  destroyed,  they  must  not  be 
suffered  to  seed.  If  the  shallow^rooting  fine  grasses  are 
to  be  encouraged,  the  earth  must  be  trodden  into  contact 
with  their  roots ;  of  course  mowing  should  be  avoided, 
and  feeding  tn  diy  weather ,  as  hard  as  possible y  encouraged; 
and  the  stock  should  be  that  of  the  coUf  kind.  Horses  eat 
very  unfair,  and  are  continually  running  aboi^  and  poa<fh-> 
4ng  the  ground  ;  and  sheep  will  pick  out  all  the  fine 
grasses,    and  leave  the  c^oarse.     But  the  surface  water 

must 
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must  mostly  be  drained  off;  and  feeding  in  wet  weatbery 
pardcularly  in  the  winler»  avoided  aa  iniicb  as  possible. 

I  am  supposing  all  this  ,M'hile  tliat  the  land  has  been 
ciKnplotely  drained  of  its  under^vaicr^  or  else  it  is  useless 
to  alten))>t  any  thing  towards  its  inq^rovement.  Manure 
may  as  well  be  thrown  into  the  water  as  put  upon  land, 
which  (though  not  always  under  water)  is  fuU  afwaier 
trtnty  winlcar.  Besides,  the  unde^^waier  of  marsh  land, 
particularly  under  the  hills  which  contain  reins  of  blue 
lyas  stone,  as  in  Lincolnshire  and  Soqierselshire,  is  (re- 
qnentiy  so  impregnated  with  sulphur  as  to  be  very  inju* 
rious  to  vegetation ;  and  the  land  never  improves  much, 
till  that  water  is  completely  drained  and  kept  out  of  ft. 

JVh%n  land  of  this  description  is  recovered,  and  wall 
J&ed  with  good  grasses  as  above  described  }^  those 
grasses  should  be  encouraged  by  sueh  manures  as  suit  the 
soil,  such  as  wood-ashes,  /peat-ashes,  sool^  and  other  top-* 
dressings  in  the  spring,  till  the  grasses  are  completely 
established }  and  then  Ijme,  chalk,  marl,  clay,  sand,  or 
whatever  suits  the  land  best,  may  be  used  inlai^e  quan- 
tities as  alteiatioe  mUnurcs^  but  not  until  there  is  a  good 
coat  qf  grass  on  the  laful.  In  the  choice  of  these  manures, 
local  manures  will  be  useful ;  theory,  on  the  soundest 
principles,  is  sometimes  fallacious.  But  the  golden  rnle 
of  agriculture — to  use  such  manures  as  will  make  heavy 
land  lighter,  and  light  land  heavier;  cold  land  hotter, 
and  hot  land  colder,  must  never  be  lost  sight  of<  He 
that  knows  and  follows  this  rule,  and  he  onlj^,  is  a 
farmer.  . 

If  any  of  your  land  be  capable  of  irrigation,  and  you 
have  water  enough  to  do  it  properly  (the  great  error  has 
been  in  attempting  too  much  land  with  a  given  quantity 
of  water)  no  improvement  can  be  so  great.  But  the  land 
must  not  only  be  first  drained  ^f  its  imder-water,   but 
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laust  be  by  nature,  or  made  by  art,  capable  of  drainiDg 
itself,  and  that  speedily,  from  the  water  to  be  brought  on 
by  irrigation,  or  the  attempt  should  not  be  made ;  and 
niarsb  land  is  seldom  in  that  shape,  unless  a  river  tnifis 
through  ity  and  there  is  of  course  a  natural  fall  in  the 
land  :  where  you  have  that  advantage  embrace  i^  {^j  al^ 
incuins  *  if  you  have  no£,  be  shy  of  attempting  any  thing 
on  a  larse  scale,  until  you  have  consulted  some  one  who 
perfectly  understands  the  subject.  With  all  the  improve- 
ments to  be  derived  from  irrigation  (an^j^  it  qe^itainly  is  thq 
greatj^t  improvement  in  agriculture],  local  prejudi(:es  ii| 
countries  where  it  is  but  little  known,  are  strong  against^ 
It.  Every  tiding  may  look  favourably,  and  yet  the  water 
may  not  agree  with  the  land  or  the  land  with  the  water ; 
and  the  owner  may  be  put  to  a  great  expense,  ^nd  not 
only  be  disappointed,  but  what  is  to  the  full  as  vexatious^ 
be  laughed  at  by  all  bis  neighbours.  Begin  therefore 
with  a  little,'  and  do  that  little  well.  You  must  not 
pretend  to  undertake  irrigation  by  any  written  instruc* 
lions  which  I  or  any  one  el^e  pan  give  you.  You  must 
get  a  man  who  understands  the  subject  practically,  and 
who  will  undertake  it  at  a  fixed  price  per  acre.  But  even 
then  I  would  do  but  little  at  first,  then  wait  a  year,  and 
Bee*  the  efiects  before  I  woukl  go  farther.  And,  by  the 
bye,  it  is  absolutely  necessary  that  your  own  workmen 
should  see  the  effects,  and  understand  the  subject,  and 
be  fond  of  it^  for  every  farmer,  let  him  profess  what  he 
'will,  is  governed  by  his  own  "workmen  ;  and  whatever  he 
pay  attempt  to  do  will  never  fully  succeed,  unless  \vs^ 
can  get  them  to  like  it  as  well  as  himself. 


Vot.  IX.— Second  Se^ti-s.  E  Qn 
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On  ihe  Naiute  and  Properties  of  Manures^  and  the  Mode 
of  preparing  and  applying  them  to  various  Soils.  By 
Arthur  Young^  Esq.  F.  R.  S. 

From  Letters  and  Papers  of  the  Bath  and  West  of 

England  Society. 

The  fvst  Bed/ordean  Medid  "xas  voted  by  the  Society  <^ 

Mr.  YouNcybr  this  Essay. 

PART  I. 
Of  the  Manures^  made  or  dug  on  tlie  Faim. 

CHAPTER  I. 
Of  Marie. 

j\j.  ARLES  the  most  common  in  England  are  clay  marle^ 
stone  marie,  and  shell  marie.  They  are  by  some  distin- 
guished by  their  colburs,  white,  red,  blue,  black,  &c« 
but  colours  deserve  no  other  attention  in  these  bodies 
than  as  indicative  of  iron. 

§  \.-^The  ffalure  of  Marie. 

The  Bath  and  West  of  England  Society  is  a  body 
much  too  enlightened  to  use  any  term  in  an  advertise- 
ment, the  purport  of  which  has  not  been  well  consi- 
dered. When,  therefore,  the  expression  nature  is 
admitted,  as  distinct  from  properties^  they  seem  to 
require  some  intelligence  on  the  component  parts  of  the 
s^ubstances  used  as  manures;  alluding  probably,  by  the 
term  here  adopted,  to  the  ;[?a^/:;e  qualities  of  bodies,  as 
the  active  ones  are  supposed  to  be  discriminated  under  the 
word  properties. 

^larle  is  a  fossil  substance,  usually  composed  of  sand, 
clav,  and  calcareous  earth  ;  the  red  and  black  marles 
Iiave  a  small  quantity  of  iron.  I  have  analized  red  marie 
from  Chcbhire,  which  had  seventeen  grains  in  one  thoiu 
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sand ;  and  there  are  very  few  specimens,  even  of  the 
whitest  marie,  in  which  prussiat  of  pot-ash  will  not  give 
sonae  note  of  the  presence  of  that  mineral.  The  quantity 
of  calcareous  earth  varies  extremely,  from  25  to  80  per 
cent.  Mr.  Kirwan  remarks  the  impropriety  of  not  calling 
a  body  chalk  which  contains  more  than  80.  One  of  the 
best  clay  marles  contained  40  per  cent,  of  calcareous  earth, 
50  of  clay,  and  8  to  10  of  sand,  with  clear  signs  of  some 
iron. 

Marie  falls  in  pure  water ; — ^but  all  examination  by 
water  is  uncertain,  if  the  water  itself  be  not  first  analized* 
It  falls  also  by  exposition  to  the  atmosphere.  Of  its 
three  constituent  parts,  calcareous  earth  is  composed  of 
about  one-third  *  part  carbonic  acid,  which  is  driven  off 
by  heat.  The  clay  contains  generally  a  small  portion  of 
iron,  a  little  volatile  alkali  f,  and  some  sulphuric  acid; 
and  even  when  deprived  of  all  organic  matter,  yields 
hydrogen  gas.  The  sand,  if  clearly  contains  none  of 
these  substances.  Phosphorus  may  be  gained  from  all 
calcareous  earths. 

§  2. — The  Propel' ties  of  Marie. 

The  property  that  renders  this  manure  particularly 
valuable,  im  the  calcareous  earth  (carbonate  of  lime)  it 
contains;  and  to  every  enlightened  farmer  it  must  be 
sufficiently  evident,  that  as  all  fossil  manures  are  intended 
to  correct  or  improve  the  texture  of  the  soil,  its  con* 
stituent  parts  must  ^be  known,  before  any  application 
can  rationally  be  made  of  this  or  any  similar  manure. 

*  By  Mr.  Kirwao,  a  third ;  by  Bishop  Watson,  9  in  20 ;  and  hy 
other  authors,  with  some  small  variations.  Extreme  accuracy  is 
desirable  in  merely  philosophical  experiments,  but  useless  in  agricul- 
tnre. 

t  Boyle,  Kirwan,  &c. 

E2  A  fair 
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A  fair  specimen  of  each  division  of  soil  should  be  selected; 
I  do  not  say  field,  because  the  line  of  fences  may  not  be 
the  line  of  change  in  quality.  In  this  selection  every 
material  circumstance  of  elevation,  slope,  shelter,  &C7 
should  be  had  In  contemplation,  and  the  usual  quantity 
bf  raid  that  falls  in  the  district.  The  specimen  should  be 
taken  from  very  many  spots,  that  the  average  may  be  the 
ifairer.  The  authors  are  numerous  who  direct  how  sdils 
^re  to  be  analized.  The  grand  object  with  relation  to 
marling,  is  tb  discover  the  proportion  of  calcareous  earth 
Ulready  in  the  land  ;  and  ft  is  basy,  while  this  is  doing,  t(i 
iind  Uie  ^rbporiions  of  sand  and  clay ;  which  three  con- 
stituents form  the  textdre  of  a  soil. 

It  is  extremely  difficult  td  discover,  from  the  kno\Vliedge 
Bt  present  possessed  by  the  public,  what  ougfat  to  he  the 
quantity  of  calcareous  earth  in  a  soil.  The  best  specimeii 
analized  by  Giobert,  bad  16  percnit-i  by  Bergman,  30 
per  cent.  \  by  Dr.  Fordyce,  2  per  cent. ;  a  rich  soil,  quoted 
by  Mr.  Dav}',  in  his  lecture  at  the  Royal  Institution,  II 
iper  ctnt.  This  is  an  enquiry  concerning  which  I  have 
mado  many  experiments,  and  on  soils  of  the  most  extra- 
^ordinary  fertility.  In  one,  the  proportion  was  equal  to 
^  per  cent,  \  in  another,  ^  per  cait. ;  attotber,  3  per  caiL  ; 
\and  in  a  specimen  of  famous  land,  which  I  procured  from 
Flanders,  1 7  per  cent.  But  the  circumstance  which  much 
]perple^es  the  enquiry  tsj  ^hat  many  poor  soils  possess  tha 
^me,  or  nesyrly  the  same,  proportions,  as  these  most  kr^ 
\ile  .oAes.  To  attain  the  truth  in  so  important  a  "pointy 
induced  me  td  Vepeat  many  triaU,  and  tp  tompare  «v«i;y 
Circumstance ;  and  I  am  dispo^d  to  conclude,  that  the 
Necessity  of  thei*e  being  a  hurge  proportion  of  calcareotis 
^artk  in  a  soil  depends  on  the  deficiency  of  orgatsic 
Vnatter ;  of  tliat  organic  matter  which  is  (Convertible  into 
fiydrogen  ga9.     If  tlic  farmer  find,  by  experiment^  thai 
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K6  soil  has  bat  a  small  ^oatithy  of  organic  matter,  or 
l^DOws  by  bis  practice  ttiat  it  is  poor,  and  not  worth 
tnore  than  10#.  15/.  or  20i.  an  acre,  be  may  then  conclude 
that  there  ougbl  to  be  20  per  cent,  of  calcareous  earth  ia 
it ;  but  if  J..OD  the  contrary,  it  abound  with  organic  mattery 
and  be  worth  in  practice  a  much  larger  rent,  in  that  case 
his  marie  t^art  wiR  not  be  tailed  for,  though  there  be  but 
5  pef  cent,  or  even  less,  df  cafcareous  master.  Another 
motive  for  marling^,  whi^h  also  concerns  the  texture  of 
the  soil,  is  that  of  giving  tenacity  and  firmness ;  for  this 
purpose  ctay  nterles  are  he^Xkc  than  any  other.  One 
property  of  the^earteus  earth  which  is  in  niarle,  is  that 
of  correcting  acidity.  Some  soils  abound  with  acid 
particles,  which  are  pfejudicial ;  these  are  neutralized^ 
and  render^,  if  not  beneficial,  at  least  harmless. 

That  it  Ss  a  property  Af  the  calcareous  earth  t6  be 
taken  up  by  pltfn^r,  ^here  h  great  reason  to  believe  from 
'many  experiments.  The  eal^th  of  vegetables  is  for  the 
^greatest  part  calcareoilbn^.  Water  dfssolres  ^^  part  of 
its  weight  of  calcareous  earth  ;  and  we  find  in  this  -^j^  of 
"carbonic  acid,  and  thus  impregnated,  it  dissolves  73^  of 
its  weight  of  carbonate  of  limef .  The  vegetable  acid) 
have  a  great  affinity  with  calcareous  earth  {•  In  tbil 
respect,  however,  the  quantity  demanded  is  v^y  small ; 
for  Lord  Dundonald  asserts,  that  all  the  calcareous  earth 
^o  be  obtained  from  an  acre  of  most  crops  will  not  exceed 
80  pounds.  Should  the  soil  be  deficient  in  calcareous 
'earth,  the  application  of  marie  must  with  this  view  ht 
important. 

In  regard  Co  sand  and  clay,  they  both  enter  as'compo^ 
B^rit  part»  of  v^etables ;  but  they  abound  in  all  soilsr 
^ffioiendy  for    thiS"  purpose.       A  material    advantage 

*  Kirwiin.  f  Burgman;  %  Sencbier. 
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attoodin^  the  ase  of  calcareous  manures  results  from 
their  assisting  the  putrefaction  of  animal  and  vegetable 
bodies  *.  The  particles,  ^vaste,  and  remnants  of  vege* 
tables  unconsumed,  which  all  lands  abound  with,  are 
thus  assisted  in  the  decomposition ,  and  prepared  for 
becoming  the  food  of  fresh  regetables.  Dung  also,  when 
applied  after  such  a  manuring,  acts  sooner,  and  with 
greater  effect.     Of  composts  I  sliall  speak  hereafter. 

§  3. — Collecting. 

The  common  way  of  procuring  marie  is  by  digging. 
It  should  however  be  mentioned,  that  it  b  dredged  up 
from  the  beds  of  some  rivers,  particularly  the  Shannon. 

The  white  shell  marie,  and  a  white  species  of  singularly 
specific  levity  (probably  the  agaricus  mineralisj,  are  both 
found  under  bogs,  and  also  at  the  bottom  of  iakas. 

No  person,  whose  land  wants  marie  where  it  is  not 
generally  known  to  exist,  should  be  satisfied  without  a 
most  careful  examination  by  boreing.  A  borer  for  twenty 
feet  depth  does  not  cost  above  3/.  (for  eighty  feet'not  more 
than  20  guineas)  and  it  is  used  without  difEcuIty  by  any 
common  workman,  after  a  little  attention  in  explaining 
it.  The  bottoms  of  lakes  and  rivers  should  be  also 
examined. 

§  4. — Preparation  of  Marie. 

None. 

* 

§  5. — Staie  in  xchich  applied. 

Whatever  benefit  may  result  from  exposition  to  the 
atmosphere,  it  must  be  attained  after  spreading ;  the 
quantity  is  too  large,  and  carriage  too  expensive,  to 
permit  any  additional  operations.     If  dredged  from  the 

*  Macbride,  Pringle,  LavoiGer,  &c.    - 
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bottom  of  lakes  or  rivers,  the  heaps  should  be  left  ,from 
six  to  twelve  months. 

§  6. — The  Application. 

Under  tbis  head  must  be  considered, 

1.  Carting. 

2.  For  what  Crop, 

'  3.  Depth  of  tillage. 
The  expense  of  carriage  is  every  where  so  great  fpr 
bulky  manures,  that  every  means  should  be  used  for  les« 
sening  it.  The  most  important  improvement  in  this 
respect  is  that  of  substituting  one-hocse  carts  instead  of 
the  larger  ones  in  more  common  use.  The  superiority 
in  every  respect  of  expense,  viz.  of  vehicle,  number  of 
horses,  weight  drawn,  drivers  (proportioned  to  weight, 
&c.)  has  been  so  well  ascertained,  that  the  point  should 

■ 

be  considered  as  proved  and  done  with. 

The  <;rop  for  or  on  which  marie  is  first  carried  must 
be  either  on  lays  or  layers,  as  they  are  called,  or  fallow. 
The  former  is  much  the  best,  as  the  farmer  has  the  power 
of  leaving  it  e:xposed  six,  twelve^  or  eighteen  moiitlis ; 
the  longer  the  n^ore  advantageous  "**.  The  successive 
changes  of  the  atmosphere  moulder  it  down  ;  and  tho. 
roots  of  tlie  grass  combine  it  with  the  surface,  where  it 
is  preserved  much ,  longer  than  if  stirred  immediately  by 
the  tillage  of  a  fallow.  This  remark  applies  proportion 
nally  to  the  looseness  of  the  soil  on  which  it  is  spread* 
Ou  sandy  soils  it  is  essential  to  good  management.  But 
I  have  in  my  own  practice  found,  by  the  use  of  some 
thousands  of  loads,  that  the  above  position  is  strongly 
applicable  to  wet  and  heavy  loams,  as  well  as  to  sandy 

♦  See  two  Very  Tftluable  pracucal  papers  on  thit  suiijpct,  by  Mr/ 
)kIacro  (Annals  of  AgricuJiure)  ^  an(|  by  Mr.  Rod  wall  cCofninuiuc4- 
U<tn  iQ  th«  Board  of  Agriculture;. 

loams. 
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loams,  both  of  which  have  been  greatly  improved  hf 
clay  marie.  Let  it  be  remembered,  that  all  fossil  manures 
have  a  constant  tendency  to  sink,  so  that  in  a  course  of 
years  they  will  subside  below  the  action  of  the  plough  : 
and  this  takes  place  pretty  much  in  proportion  to  tiie 
number  of  ploughings  which-the  land  has  rec^ved. 

Thirdly,  respecting  the  depth  of  tillage.  The  most 
'experienced  farmers  are  apprehensive  of  turning  mariq 
in  too  deep.  The  most  approved  practice  is  to  plough- 
the  layer  shallow  for  peas.  There  is  but  one  objectioi^ 
to  turnips,  and  that  is,  giving  sq  much  tillage  so  early 
sifter  the  improvement.  Avoid  potatoes,  for  I  hava 
fpuqd  them  mischievous  in  this  period  pf-iparle(^  land. 

§  7. — The  ^easum. 

This  is  soon  dispatched ;  for  the  business  pf  marling  i^ 
usually  done  on  such  a  scale  as  to  preclude  choice ;  it 
ihust  be  performed  when  the  teams  have  leisure  for  th^ 
work.  Ai^d  if  these  are  bought  for  tl)e  purpose,  in 
order  to  finish  a  whole  farm  as  fast  as  possible,  that  the 
farmer  may  reap  the  longer  benefit,  they  are  generally 
kept  at  work  the  whole  year  through  ;  but  if  the  business 
is  on .  a  smaller  scale,  so  that  the  farmer  may  have  his 
choice,  on  all  wet  and  heavy  soils  it  should  be  summef* 
work,  and  on  dry  ones  it  may  be  as  well  performed  in 
the  winter.  * 

§  S.^The  2uafUifj/. 

This  is  an  object  of  e^ctreme  importance^ ;  for  |  bavQ 
known  very  ill  effects  from  giving  over  doses  of  iparle, 
and  in  some  cases  the  fact  is  curious.  In  the  earlier 
ptages  pf  the  improvement  in  Norfolk,  and  even  to  the 
present  time,  some  farmers,  from  experiencing  the  eril 
of  looseness,  and  a  want  of  texture  in  their  poor  s^nds^ 
p}arle4  at  the  rate  of  frjaiu  one  hundred  and  twenty  to 

one 
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one  hundred  and  fifty  cubidat  yards  per  acre  s  and  the 
conseqneiicc  Ira^  Ivbat  they  term  setting.  The  firndness 
was  produced,  hut  Being  too  much  at  the  expense  of 
friability,'  a^  necessary  ptopeity  in  sand,  this  productive^ 
nes^  of  the  fields  vrn»  tUmiaged  for  twenty  years ;  so  that 
at  present  upon  sands  of  weak  fertility,  from  sixty  to 
eighty  yards,  at  forty  to  sixty  large  loads,  are  a  common 
quantity,  and 'found  to  answer  well.  If  ratbef  under* 
done,  they  find  it  better  to  give  a  secmtd  dose  than  tnore 
at  ODce«  This  prejudice  from  ovenmO'ling  is  remiirk- 
able ;  because,  after  it  is  done^  the  analysis  of  the  surface 
will  indicate  no  improper  proportions,  nor  any  which  are 
not  found  on  very  rich  soib.  I  conceive  it  is  for  want  of 
■'  the  additament  being  homogenous,  and  well  Iflsimilated 
with  the  sand,  as  in  soils  of  a  natural  texture  it  is  rather 
a  mitture  than  an  incorporation.  But  why  this  should 
-continue  for  so  many  years^  it  is  rery  difficult  to  account 
for.  When  the  evil  is  discoteredi  the  management 
should  be  varied.  '  Seeds  should  not  occur  so  often,  nor 
b€  left  s6' long  as  usual,  and  tillage  more  fteely  exerted  ; 
this  will  accelerate  the  subsidence,  and  the  niarle  will 
be  more  beneficial  in  such  a  case  below  than  on  the 

■"■4 

surface.    The  quantity  to  be  spi'ead  on  poor,  loose,  wet 

loams  is  much  more  considerable  than  on  loose  sand^ ;  I 

'have  not  known,  in  this  case,  too  great  a  dose  given ; 

^though  1  have  spread  as  far  as  one  hundred  cubical  yards 

per  acre,  and  have  known  much  more.    The  marie  in 

this  case  assimilates  more  easily/  On  loose  peal  bogs^ 

"and  on  moors,  tbe  greater  the  quantity  the  greater  the 

'improvement.    In  all  cases  where  the  object  is  to  givt^ 

•jlMJ<2areous  earth,  the  quantity  necessary  is  much  less  than 

when  the  intention  is  to  consolidate  the  texture  of  the  * 

- .  ♦  ■  •  *  '  • 

soil.  In  East-Norfo)k,  where  the  texture  approaches  to 
perfection,  they  lay  on  $9  little  as  ten  or  twedve  to  twenty 
'  '  Vol.  IX. — Secomp  Sekies.  T  .  tonsv 


^4  On  the  A^atiif^  and  Pxeptrties  of  ilamires^  and  the 

tons.    Id  Somersetsliire^  jthirty  loads  an  acre^  raised  by 
a  shafts  has  improved  from  Zs.  6d.  to  31 5.  ed.  an  acre. 

^9.^7'h€Stnt 
The  defect  of  a  Goiltnust  bo  mderstoedi  before  a  wise 
fiirKier  will  pot  himself  to  the  e.^ifieQse  of  marling.  iThr 
experience  of  ^ery  day  will  ioibroi  him  if  his  land  want 
.tenacity  and  cpnsdidation  ;  biit  the  want  of  an  addition  . 
•f  calcareoua  e«rth^  ^  a  food  of  pknts,  can  be  discovered 
^oiUy  by  analysis*  There  are  ethci  oircumstanctts  whicb 
demand  ^ttemie^*  If  the  ehrysanthtmum  »getum^  the 
f9^9nm%  pefhijflmffkuinf  and  tbo  rumex  ticctoceBa  abound, 
the  esperieoced  fimper  wt&  pronounce  thut  the  land 
wants  marling ;  tnd  iiimips  producing  derormed  slringp- 
of  rootle  irltbout  swelling  into  the  peeper  globular  fona^ 
or  bei^K  extremely  subject  t»  the  well-known  distemper 
of  the  itniury^  both  afibrd  a  shnthnr  proof  of  too  mudi 
looseness  of  texteroi  and  ftoggest  the  consolsdation  of  elay^ 
Mtrle.  ^hose  e^ils  vatiish  after  tbie  oporation.  The 
0frica  vulgaris^  or  common  heath  or  ling,  abounding  in 
land,  ie  generally  a  prcpof  of  an  acid  soil ;  and  aH  peal^ 
•oils  are  found,  on  analysis,  ta  contain  a  eonsiderabie 
quantity*  of  the  gallic  acid,  or  tanning  prkieiplef. 
Bomi^  hare  been  rendered  quite  fteril  by  acids  |.  **  f 
vas  led/^  says  Mr.  Wight,  **  to  see  a  fttratom  of  mesa 
impregnated  with  vitvioiic  acid  so  abundantliy,  that  out  df 
4lbs.  of  the  moss  one  pound  of  green  vitriol  was  ex- 
tracted §/''  There  i»  a  bog  in  Bedfordshire,  in  whieb* 
sulphat  of,  ifon  abounds  i»  a  degree  almost  equalfy  exlra^ 
ordinary ;  but  it  has  been  eonvetrted  into  one  of  tbe^fiueA; 
watered  flseadows  in  England,  by  hh  Grace  the  Duke  of 
Bedford.    Whcrerer  such  soils  are  found,  the  applkfr* 

e  £stay»11iysicalau<l  Uteury,  vol.  ii.  p.  1^49.  f  Mspdrislu 

I  Darluc  Hiit.  Nat.  de  Proir.  vol.  U.  p.  IS7. 

f  H|i^w<(y in  SootlMid,  vol.  if.  p.  iis.  « 
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tion  of  marie,  by  reason  of  its  calcareous  earth,  is  sure  to 
have  great  effect.  Instances  are  too  numerous  to  quote ; 
the  acid  is  converted  into  sulphat  of  lime,  or  gypsum, 
and  consequently  harmless,  if  not  beneficial.  Upon  wet 
but  loose  loams,  which  are  found  when  manured  to  b^ 
more  productive  of  gtraw  than  corn,  I  have  found  clay 
marie  to  be  a  cure,  and  attended  with  unquestionable 
profit.  Another  quality  of  these  loams  is  that'  of  being 
uncommonly  pestered  with  the  red  worm ;  and  it  is,  a 
singular  quality  of  marie  to  lessen  this  evil  considerably : 
whatever  gives  them  a  firmer  texture  ha«  a  tendency  to 
this  cfiect.  ,' 

CHAPTER  If. 

Of  Chalk, 

The  difference  between  marie  and  chalk  is  Bot  so  great 

as  to  deqoand  a  repetition  of  notions.   It  ^kiiX  be  s«6icient 

Jto  poifit  04at  the  circuiostances  in  which  there  is  a  varia- 

rtion.    Chalk  is  a  substance  in  wiiich  thene  is  a  greater 

proportion  of  calcareous  eacth  than  in  marle^  and  at  the 

same  time  it  is  oomparativeiy  harder;  for  though  many 

sorts  of  chalk  will,  when  exposed  to  the  atmosphere, 

moulder  dovn  into  powder,    yet  others  require  some 

yeat3  to  effect  such  a  reduction  ;  and  though  we  do  meet 

vitfa  soft  chalks,  they  are  not  oomoion.    Many  specimens 

4>f  this  fossil  have  been  aoalized  that  yield  above  2^0  prr 

xetU.  of  calcareous  earth  ;  and  Mr.  Marshall  registers  one 

that  contained  9S  pevenHt.    The  properties  are  nearly 

aimilar  to  those  of  niarle.    The  circumstances  in  whicit 

they  vary  most  are,   the  calcination  of  this  body  for 

making  lime,  and  tlie  power  it  has  of  rendering  tenacious 

clay  nxMre  dry  and  friable ;   whereas  stone  marie  alone 

has  Hot  the  same  efiect,  and  is  inferior  to  tiie  hairdest  sorts 

of  chalk.    It  is  also  more  common  to  chalk  grass  lands 

/^hjui  to  nnurle  tbem  j  ami  it  works  a  capital  improvement 

F2  on 
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on  low,  coarse,  soor  fpeadqws,   r^derifi^  tl|eip  j^rraer^ 
und  improving  the  sweptn^  of  (b^  herbi^ge. 

In  raising  chalk  there  is  qxip  distinction  fro|n  marie 
(unle^  of  great  solidity},  lyhich  is  (hat  pf  sinking  shafts 
for  it.  '  This  is  the  genefal  practice  of  Hertfordshire. 
The  chalk  dra^vers  travel  in  gangs,  chamber  it  all  round, 
leaving  columns  tp  s^ppor^  the  incpmbent  ^arth,  and 
draw  it  Mp  in  backets.  They  will  wheel  it  on  to  the 
land  for  8^.  the  load  of  twenty-four  bushels,  to  the 
distance  of  twenty  poles  from  the  shaft.  This  is  a  much 
tnpre  convenient  aqd  a  pheaper  way  thf^n 'opening  marie 
pits ;  and  it  saves,  on  strong  land,  the  mischief  pf  poaqlf- 
ing  by  the  draft  of  hqrses^ 

Relative  to  preparation,  state,  application,  and  seasoOi 
the  remarks  on  mafle  may  be  referred  to. 

In  regard^  tp  quantity,,  it  is  gcaer.Hv  used  in  much 
smaller  quantities  per  acre  th  ;.n  marie.  In  Essex,  where  it 
is  brought  by  sea  from  the  Kontish  coast,  from  five  to  eight 

,  waggou-loadsare  alter.  1«>  1  ^^  ith  morerei&.arkabIeeSecttban 
even  dung  itself,  if  tne  .and  has  not  been  chalked  before. 
Mpre  than  forty  cubical  yards  an  aqre  are  rarely  spread. 

In  the  soils  rvoa  which  ciialk  is  used  there  is  a  consi- 
derable  vari::..  ^n  from  the  practice  relative  to  marie. 
Tiie  mo3t*r  niiirkable  effects  which  I  have  seen  attendinir 
it  have  been  upon  good  sound  loam$,  woi:th  (rom  \Bs.  to 
20j.  an  acre.  Six  or  seven  waggou^louds  per  acre  aue 
seen- immediately  in  the  crops,  and  to  an  inch.  Six 
miles  fron)  Maldon  in  Essex,  where  it  is  spread  at  the 
(expense  of  about  20^.  ptr  waggon-load,  the  same  result 
l^is  been  observed ;  and  also  at  Enfield ;  the  Hoils  have  not 

•  been  anulized^.  but  it  n\ay  be  supposed  that  they  arc, 
though  valuable,  deficient  in  calcareous  eai'th.  It  is 
remarked,  tliat  chalk  prescintly  Ogives  the  land  a  rerldi^h 
colour,  so  that  the  part  of  a  <VJ1qw  which  hius  been  cJialked 
will,  from  tiiat  tinge,  be  disceniiUIe  at  a  dmance.    A 

very 
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very  singular  circumstance  observed  in  Essex  is,  its  being 
an  enemy  to  what  their  farmers  coll  grazing,  or  running 
to  turf.  A  field,  which  before  chidking  will  run  of  itself 
to  a  fine  head  of  white  elcvc^r,  docs  so  no  longer  after 
chalking.  The  chalk  is  not  soft,  but  rather  hard.  The 
sharpest  frosts  leave  many  lumps  unbroken,  which  must 
be  done  with  pickaxes ;  and  the  hard  bits',  which  break 
to  a  clear  white,  are  betler  than  those  wbicli  crumble 
between  the  fingers.  This  attaches  to  the  texture  of  tlie 
soil,  which  is  rather  too  stiff  for  turnips. 
'  Soils  abounding  with  spontaneous  wild  sorrel  are  well 
known  to  be  highly  improveable  by  chdk;  and  Lord  Dun- 
4onaiu  has  a  remaric  which  applies  to  tlie  fact :  *^  Tlie 
oxalic  acid,  or  acid  of  sorrel,  is  foutid  in  tjhe  plant  of  the 
same  name,  comt>ined  with  the  vegetable  a1||Lali.  Much 
of  the  oxaiat  of  liiftc  will  be  formed  by  adding  calcareous 
matter  to  the  grout.d  abounding  with  plants  of  sorrel,  or 
other  vegetableb  containing  die  sorreline  acid.  From  the 
insolubility  of  oxalut  of  lime,  it  is  not  probable  that  it  can 
contribute,  po'  se^  to  the  food  ef  plants.  It  cannot  be 
4decomposed  by  alkalies  on  superior  affinity,  but  it  may 
by  the  vitnolic  acid,  in  which  case  gy|>sum  will  be 
formed ;  and  the  acid  tlius  disengaged  will  comblfie  with 
.fixed  or  volatile  alkaline  salts,  or  magnesia ;  those  are 
soluble,  and  promote  vegetation  in  a  high  tlegree.*' 

Chalk  is  used  successfully  on  all  soils  upon  which  iniirle 

is  found  to  *aiiiv  LT.      It  is  not  a  gtmeral  favourite  in 

Norfolk  for  pour  sand,  or  even  middling  ones  ;  but  some 

•farmers,  of  considerable  note  for  ac!curacy  of  observation, 

have  of  late  used  very  hard  chalk,  aj;d  with  gi'cat  succi'«?<. 

On  all  moors,  peat  bogs,  and  peat  fens,  every  spccivs 
of  calcaceous  earth  is  applied  with  singular  cHcct  :  chalk 
is  to  the  full  as  Valuable,  or  more  so,  than  niarlc,  as  it 
icontaiii^  more  falcafeous  earth. 

TO  BE  CONTIVUEO  IK  OUR  NEXT- 


(    38    ) 

On  Tinning.    By  Profesur  ^Roosr. 

■ 

From  the  Journal  de  Physique. 

X  HE  following  fsxperiments  are  a 'supplement  to  the 
H'ork  piHlili^ed  on  tliis  subject  in  1803,  (inserted  in  oor 
sixth  Tolutne,  second  series).  Tbey  decidedly  confirm 
the  harmless  nature  of  lead,  when  alloyed  with  tirt^  ered 
beyond  eqtial  parts.  There  can  be  no  doubt,  but  when 
the  prejudices  which  still  exist  against  this  fact  shall  be 
entirely  dispelled,  that  jicwtcr,  such  as  was  used  by  out 
ancestors,  and  the  ordinary  tinning  will  again  be  re^ 
suooed,  even  if  it  be  true  that  they  have  ever  been  eh* 
tirely  out  of  use.  I  will  even  venture  to  assert,  that  tfaej 
will  be  used  with  much  more  confidence,  aince  every  one 
now  will  be  perfectly  convinced  of  their  «|lubrity. 

Lead  is  undoubtedly  a  dangerous  metal,  but  it  is  con* 

ditionally  so,  like  copper,  mercury^  silver^  "fcc. :  that  is^ 

when  oxydation  has  reduced  it  to  that  state  in  which  the 

ia^tak  above  mentioned  become  strong  poisons.    I  would 

ask  those  who  pretend  to  dread  a  grain  of  tinning,  haa 

it  never  occurred  to  them  that  this  metal,  which  sepms  to 

he  feared  much  more  than  lead,  or  even  copper  Itself, 

when  reduced  to  a  powder,  will  remain  in  the  stomach 

and  intestines  without  leaving  the  least  trfice  of  tboise 

mischiefs  which  tlie  above  metals  would  cause  in  tlieir 

oxyd  state,  being  then  dreadful  poisonil  ?    What  would 

they^  oppose  to  the  experiments  of  Dr.  Dronard  ?  We 

have  seen  children  swallow  small  copper  coins  without 

appearing  to  be  the  least  afiected  by  them.     But  copper 

•  in  dust,   and  even  as  much  as  an  ounce!    PatrFn  had 

seen  a  founder  in  Germany  take  more  than  a  drachm  of 

powder  of  copper  in  a  glass  of  brandy,  saying  it  was 

good  for  the  severest  rheuuiciiiw  }  and  tQ  my  great  sur- 

prise, 


t 


y 


-     On  Tinning.  S9 

fffiie,  be  adUs,  be  was  not  at  all  incommodod  by  it. 
Rouelle,  in  bis  lectures,  exhibited  locks  of  bair^  as  green 
as  if  tbey  bad  been  dyed  irirb  verdegris,  wbicb  had  be^n 
cut  from  the  bead  of  a  founder  eighty-three  years  of  age^ 
whom  he  met  wilb  in  a  foundry  at  De  Vosgcs.  What  a 
quantity  of  powder  of  copper  this  man  must  hare  swal^ 
lowed  in  the  course  of  a  bug  life !  The  small  leaden  shot 
which  is  used  to  kill  our  game  always  contains  a  small 
quantity  of  avaemc,  yet  it  has  never  been  found  injurW 
ens ;  therefore,  since  lead  mixed  with  tin  must  certltinly 
be  less  hurtful  than  lead  mixed  with  arsenic,  I  think  \re 
may  rest  perfectly  satisfied  that  the  very  trifling  quantity 
of  lead  wbicb  we  are  probably  in  the  habit  of  taking 
with  our  food  can  never  be  sufficient  to  affect  our  health. 

EXPERIMENTS. 

'^  I.  An  aHoy  of  lead  and  tin,  in  equal  parts,  reduced  Or 
filings,  and  boiled  for  two  hours  in  distilled  vinegar^ 
yielded  only  a  small  portion  of  tin.  Such  a  solmios 
a^glit'he  taken  interaaliy  without  fear. 

II.  Two  souill  copper  pans,  tinned  with  this  alloy, 
have  been  kept  to  the  fire  /of  an  hour,  one  filled  with 
vinegar,  ibe  other  with  water,,  and  three  lemons  sliced 
Into  it ;  the  vessels  were  kept  full  by  adding  to  the  li- 
^ds  as  tbey  evaporated.  The  two  decoctions  with> 
drawn,  and  carefully  examined,  exhibited  only  a  small 
liortion  of  t^n  in  solution ;  and  I  would  have  used  it  to 
dress  sala^ds  and  ragouts  without  the  least  heutation. 

III.  To  promote  the  action  of  the  acid,  I  digested  sense 
laares  of  tin  and  lead  for  two  hours  in  a  matrass  with 
dtstillfd  vinegar;  which,  upon  subsequent  examination, 
was  found  to  contain  tin,  but  no  lead. 

IV.  I  boiled  for  one  hour  some  leaves  of  lead  in  di$^ 
uXOad  vineg«r»  by  which  wme  kad  w«s  dissolved,  as  loigbt 
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be  exptcfedi  Btit. luiving  afterwatds  boil^  this  soIoiiMi 
Iprith  leav^  of  tin  of.  equal  sveight,  the  lead  was  succes- 
fively  precipitated^  utiti!  only,  tin  remained  in  the  so. 
Iiition* 

V.  I  have  shewn  in  my  treatisei  that  a  copper  pan 
tinned  witli  equal; parts  of  I^od  anJ  tinp^whieh  ia certainly 
as  Uad  a  tinoing  as  is  made,  cattnot,  as  it  comes  froin  tiie 
bands  of  the  workman ,  }  ieM  more  than  a  few  particles^ 
wbieb  if  s\»ralIowed  with  the  food,  are  too  triiiing  to 
cause  any  pernicious  efliscts^ 

To  defeat  at  once  tl|^  prejudici^s  dti  this  subject,  I  took 
E  dracbm  of  this  composition,  in  ISqual  parts^  In  coifee ; 
the  day  foUoxving  I  repeated  the  same  breakfast,  and  did 
not  feel  at  all  incommoded  by  it  a  However^  the  qmn^. 
tity  of  tinning  that  I  took  was  equal  to  what  is  used  to 
tin  a  copper  pan,  whose  surface  is  eqiial  to  a  foot  square, 
and  this  quantity  requires  at  least  a'  month's  daily  use  in 
a  kitchen  before  it  will  all  be  worn  off;  and  even  to  ac«> 

• 

.complish  this  it  would  require  to  be  scowered  till  the 
copper  is  perfectly,  bare,  which  we  know  never  liapjpena 
in  any  family.  ... 

Where  then. is  the.  danger  which  families  incur  when 
each  individual  partakes, of  this  smajl  portion  of  the  tini 
i^ing  ?  It  ivoutd  be  superfluous  to  repeat  here  the  argu« 
incnts  I  have  ab'eady  brought  forward  in  tliie  work  .before 
^mentioned,  to  shew  how  much  the  danger  ia  exaggerated% 
If  tinning  of  the  lowest  Quality  is  not  feared^  why  should 
that  be  feared  which  is  generally  used;  and  which  is  so 
iijuch  superior. 

VL  Since  these  researches  were  made,  I  have  recofn« 
menced  some  others  of  the  same  kiudj  which  I  abaU 
place  here. 

The  t)vo  experiments  undertaken  with  lemon  acid  white 
vinegar  upon  tiunings  of  equal  parts  of  lead'and  tin,  have 

beea 
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Wen  rtpeatcd^on  C(^>par  pant  newljr  tinned  with  the 
faoK  ailojr,  %a4  the  results  me  still  the  sense. 

VII.  I  caused  a  ttnniiifr  to  be  made  of  three  {larts  ef 
lead  and  one  of  tin.  This  time  the  results  were  more 
surprbing ;  I  could  6isGorm  no  lead  in  the  liquor  of 
tfieae  copper  pans.  The  decpotions  lasted  but  half  aa 
hour,  because,  had  they  boiled  longer,  the  lemona  would 
ha?e  been  too  soft,  and  the  filtration  would  have  bcSto 
too  sleir.         .  , 

The  sulphurated  hydrogone  applied  to  these  liquors 
gare  them  a  brown  shade,  which  at  first  woi^d  make  otm 
suppose  that  they  contained  lead ;  but  two  days  after  they 
became  quite  ydlow,  wbioh  is  the  colour  tin  altv'ays  gives 
^hen  the  atmosphere  has  raised  k  to  its  highest  state  of 
oxydatioa,  and  k  is  well  known  that  the  atmosphere 
causes  no  change  in  that  of  lead. 

VIII.  There  are  other  experiments  which  1  think  will 
demonstrate,  that  even  if  vinegar  add  lemon  would  have 
as  much  eflect  as  mineral  acids,  the  lead  which  thev 
could  hold  in  solution  would  be  so  trifling  as  to  have  little 
or  JH>  iti  efiects,  even  if  it  were  used  without  apprehen* 
sion  as  a  seasoning. 

In  a  copper  pan  tinned  with  equal  parts,  I  boiled,  full 
half  an  hour,  muriatic  acid  of  near  two  degrees  of  the 
areometer,  an  acid  which  sets  the  teeth  an  edge  muck 
sooner  than  the  juice  of  lemon.  When  taken  out  of  the 
vessel,  and  sufficiently  cooled,  I  added  to  it  sulphate' of 
potash  ;  the  mixture  became  clouded,  and  caused  a  pte- 
capitation  of  sulphate  of  lead,  and  that  weighed  two 
grains  barely.  The  quatitity  of  muriatic  acid  was  i^ 
pound,  and  I  took  care  to  add  water  to  it  as  it  evapo- 
rated, to  keep  the  vessel  full. 

The  same  experiment  was  repeated  with  sulphuric 
acid,  of  two  degraes ;  the  liquor  whtn  taken  out,  after 

Voi;.  IX. — SEcoifo  SfijaVES.  Q'  boiling 
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boiling  half  an  hour,  had  a  dight  milky  appeannce ;  it 
took  three  days  to  clear  itself,  and  its  dqmit  wlien  col- 
lected weigrbed  barely  a  grain. 

The  muriatic   mlution^  separated  from  the  sulphate 
6f  lead,  precipitated  a  brown  colour  tvith  sulphurated' 
bydrogene ;   but  three  days  after  it  precipitated  only 
yellow.   The  oxydatibn  of  the  tin  was  at  its^maximum ; 
iof  the  sulphuric  acid  held  so  little  tin  in  an  experiment 
of  this  kind,  that  it  scarcely  changed  its  colour  with  the 
sulphurated  bydrogene.    If,  however,  we  examine  the 
action  of  tlie  muriatic  acid  on  an  alloy  of  which  the  two 
metak  are  separately  so  soluble,  would  it  not  be  expected 
to  see  the  tinning  reduced  very  rapidly  by  a  similar  test  ? 
However,  notwithstanding  its  thinness,  considering  also 
that  the  lead  predominates  in  it,*  and  notwithstanding  its 
extreme  tenacity,  the  tinning  retained  all  its  polish,  all 
its  whiteness,  and  the  copper  was  in  no  part  laid  bare. 
'    IX.  I. have  said,  that  the  danger  to  which  we.  should 
be  exposed  by  the  use  of  such  a  solution  would  be  very 
trifling.    Let  us  suppose,  for  instance,  that  each  pound 
of  this  muriatic  vinegar  was  divided  into  sixteen  parts,  or 
sixteen  ounces;   that  each  of  them  were  used  in  the 
dressing  of  a  salad,  a  ragout,  &g.  ;  each  ounce  of  this 
vinegar  would  contain  but  an  eighth  of  a  grain  of  salt  of 
lead.     Those  who  would  persuade  us  that  an  eighth  of  a 
.graiii^isfpeuiicious  when  dispersed  in  a  quantity  of  food, 
taken  by  five,  two,  or  one  person,  should  at  least  begin 
J>y  demonstrating,  that  the  salts  of  lead  are,  when  of 
^ual  '^ight,  eight  times  more  dangerous  than  the  cor- 
rosive sublimate, .  a  grain  of  which  may  be  taken  ey^y 
Jday  without  the  least  risk  of  cholic. 

I  mean  to  say,  that  mineral  acids,  of  the  same  strength 
M  those  which  I  made  use  of  in  this  experiment,  can  have 
aio  sensible  effect  upon  tlie  health  :  and  I  think  that  no 
• perso!!. 
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Horson  who  sees  tbj^sa  experiiiie;its  pan  persist  in  the4)e« 
Uef,  that  vinegar  arid  lemons  can  extract  poisoQ  from 
iinnii^  ^nd  p^wten  I  have  shewn  in  my  former  treatise^ 
that  out  of  thirteen  houses  which  sold  lemon-juice  and 
v/eijuice,  eleven  were  found  who  sold  them  with  lead  in 
solution.  This  p;issage,  which  more  than  any  other  disp 
icovers.th^readful  c^use  of  so  many  cholim,  seems  not 
to  have  been  attended  to.  Poison  is  sought  where  i^ 
'  does  not  exist ;  and  where  it  docs,  it  is  quietly  sufiered 
to  puxsine  its  ravages.  Thus  we  draw  from  our  experi-^ 
AientSy  that  naked  copper,  exposed  to  the  action  of  mi- 
neral acids,  is  not  in  the  least  hurtful  when  tin  is  present^ 
cither  in  one  or  the  other. 

X.  Leaves  of  copper  and  of  tin  were  boiled  in  a  ma* 
trass  with  marine  acid,  at  ten  degrees  by  the  areometer 
of  Beanme  \  it  dissolved  the  tin,  as  might  b^  expected^ 
but  not  an  atom  of  the  copper :  on  the  contrary,  the 
4Bopper  became  white,  was  tinned,  and  the  acid  made  no^ 
ihe  least  impression  on  it  \  it  is  even  by  this  method  tha|^ 
fmall  pieces  of  brass  are  tinned. 

Potash  applied  to  this  solution,  precipitated  iand  res- 
dissolved  the  o:(yd  of  tin,  but  no  copper  wjeis  visibfe, 
neither  was  its  presence  indicated  by  the  use  of  amqao- 
^ac.  However^  if  the  tin  of  this  experiment  be  sup« 
pressed,  the  copper  dissolves  easily.  This  result  then 
increases  our  confidence  on  this  subject  beyond  our  most 
INLngyine  hopes :  it  convinces  us  of  the  safety  of  tinning 
when,  as  sometimes  happens,  the  tin  is  in  some  places 
worn  off;  for  it  demonstrates  that  the  acid,  far  from  at- 
jtacking.  tiie  copper,  woujd  repair  the  tinning  where  it 
ftuls. 

XI.  It  is  well  known,  that  both  in  towns  and  country 
places  preserves  of  all  sorts  are  prepared  in  kettles  pf 
4Popp^r  QT  )?drass.    Tb^  custom,  whi,ch  at  fi^t  sight  ap^ 
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pears  so  blameable,  ceases  to  be  feared  whi^n  It  it  6Mr 
xnically  examined. 

A  very  siipple  experiment  will  fuifnish  all  the  tbMify 
that  is  necessary  in  domestic  economy  to  remcfre  all  fear, 
A  pan  of  red  copper,  full  Of  white  vinegary  was  made  to 
boil  very  fast  for  an  hour,  care  being  taken  toadd  warm 
water  as  the  liquid  diminished  ;  it  was  then  decanted  vid 
{eft  to  cool.  IF  this  vinegar  be  actually  <ftxaixiined  wHh 
sulphurated  bydrogene,  the  most  sensiblis  re-ftctfte  for 
discovering  the  smallest  portion  of  metal,  the  quantity 
found  is  so  very  triBing  as  to  be  next  to  nothing,  since  it 
is  impossible  to  precipitate  it,  find  c6llf ct  it  for  tfa^  par- 
pose  of  b^ing  weighed. 

Xlt.  Desirous,  nevertheless,  to  estimate  |t  at  least  fa^ 
approximation,  I  had  repourse  to  the  following  experi- 
}iicnt.  I  dissolved  in  a  pound  of  vinegar,  (which  wus 
the  weight  of  that  iised  in  the  foregoing  experiment,]* 
half  a  graiii  of  verdegris,  proposing  to  augment  the 
quantity  till  the  solution  became  such  as  to  gii^,  with 
sulphurated  hydrpgene,  ^  shade  siifiijar  to  th^t  which  the 
digested  Vinegar  gave.  But  I  had  no  occasion  to  atig. 
ment  it,  for  what  I  had  already  prepared  agreed  so  wel] 
with  the  other  as  to  be  perfectly  satisfactory. 

XIII.  The  vertlegris  of  which  I  ihade  use,  hfelfl  thirty, 
six  hundredths,  or  about  a  third  of  its  weight,  in  metal, 
The  pound  of  vinegar,  tberefbre,  when  boiled,  contained 
only  a  third  of  half  a  grain  of  copper  in*  solution,  6r,  in 
other  wofds,  the  sixth  part  of  fi  gVaih  ;  and  consequently 
an  bunpe  of  the  vinegar,  which  i$  a1)0Ut  the  quantity 
usually  put  to  a  salad  for  one  persbn,  would  contain  4 
ninety-sixth  part  of  a  grain,  pr  rather  9^  thirty-second 
part,  of  irerdegris.  If  there  be  still  any'remarningT)bjecT 
fions  against  such  small  portions  of  pepper  as  to  cause 
fineasiness,  |  hare  the  satisfaction  to  believe  that  tliey 

\*iU 
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nrill  M^  be  encouraged  by  well*iiifonned  medical  om : 
thqr  kepir  too  well,  tbafc  what  are  poisons  in  large 
doses  pfieo  become  yalaable  medicioes  in  small  ones  ; 
|md  that  below  a  certain  quantity  the  human  body  has  in 
reality  nothing  to  fear  from  their  influence.  They  pre^ 
^ribe  at  this  day  ammoniacal  copper  with  as  much  sue* 
icess  fis  confidence.  Would  they  do  this  if  they  were 
not  wdl  assured  .that  the  oxyds  of  mercury,  silver,  cop* 
per,  lead,  sublimate,  -  arsenic,  opium,  &c.  are  poison* 
ous,  medicinal,  or  without  effect,  according  to  the  dose 
taken? 

XIV.  Nature  has  wisely  prorided,  that  venomous  pro« 
doctions  cannot  beyond  a  certain  point  aflect  the  diges- 
tive oi^ans  of  the  human  body.  Without  this  power  of 
changing  their  cpialities  in  proportion  to  their  quantities^ 
there  would  be  very  few  poisons  which  could  be  touched 
with  impunity,  even  in  the  smallest  quantities ;  and  very 
few  arts  could  be  exercised  but  at  the  risk  of  life.  No 
one  then  would  dare  to  expose  himself  to  the  extrac- 
tion of  mineral  acids,  to  the  preparation  of  corrosive 
sublimate,  arsenic,  and  verdegris,  to  brave  the  effluviai 
of  mines  and  noxious  i^irs,  if  a  few  particles,  which  the 
greatest  possible  care  cannot  prevent  from  escaping  into 
the  atmosphere,  were  capable  of  attacking  the  vital 
principle.  The  air  that  we  breathe,  the  water  that  we 
drink,  the  variety  of  odours  that  we  inhale,  the  food  that 
nourishes  us,  would  all  become  suspected,  since  there 
arc  very  few  which  dp  not  contain  tannin,  extractive 
matter,  acids,  alkalies,  aromatic  oiU,  &c.  &c.  substances 
very  deleterious  if  taken  in  axoncentruted  state. 

By  these  results  it  is  not  my  intehtign  to  weaken  the 
apprehensions  that  exist  with  respect  to  copper,  which 
'Oxydadon  always  renders  so  dangerous,  that  the  slightest 
iiiadvertence  might  transform  to  poison ;  my  views  arc 

solely 
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solely  to  estimate  tlie  dej^ree  or  fear  generally  leit  tki  the 
aboTie  cases.  Thus  it  is  out  of  doubt  that  the  safety  With 
which  acid  fruits  are  prepared  for  confectionery  all  wfer 
Europe  in  copper  vessels  is  as  ^ell  foutidcd  as  it  ean  he, 
siince  the  custom  which  we  recommend ,  of  hever  suf- 
fering the  fruit  to  remain  in  the  vessel  after  boiled  is 
carefully  attended  to,  and  this  is  an  attention  which  is  so 
w^ll  understood  to  be  necessary  by  every  confectioner 
iEind  every  mistress  of  a  family/  that  we  have  no  occasion 
to  dwell  upon  it  here. 

XV,  But  after  having  endeavoured  to  prove  that  there 
is  more  exag]geration  than  truth  in  what  has  been  repeated 
from  age  to  age  of  the  dangerous  quality  of  copper  as  a 
tnetaly  i  think  it  will  not  be  misplaced  to  retrace  also,  iu 
the  account  of  a  few  experiments,  the  astonishing  ra* 
pidity  with  which  it  can  poison  our  food,  if  we  lose  sight 
for  an  instant  of  its  constant  disposition  to  change  its 
«tatc,  or,  in  other  terms,  to  become  oxy dated. 

An  ounce  of  distilled  vinegar  was  poured  intoaoop^ 
per  pan,  made  to  hold  about  a  pound  of  water ;  all  th« 
surface  was  wetted  with  this  vinegar,  and  left  to  itself  for 
two  minutes.  Six  glasses  were  placed  near  it,. and  a  bat«> 
tie  of  bydro<«u!phurated  water. 

At  the  end  of  two  minutes  the  vinegar  ivas  passed  over 
ibe  whole  surface  of  the  copper  pan  as  if  to  rinre  it,  and 
then  about  a  drachm  of  it  was  poured  into  the  first  glass. 
It  was  then  left  for  four  minutes,  rinced  as  before,  and 
the  same  quantity  poured  into  ttie  second  glass.  At  the 
end  of  six,  eight,  ten,  and  fifteen  minutes,  the  Hkp  quau- 
tity  was  poured  respectively  into  the  third,  fourth,  fifth, 
and  sixth  glasstK. 

To  discover  actually  the  progress  that  the  oxydation  of 
the  metal  could  make  in  so  short  a  space,  and  to  ascer- 
tain it  by  the  eye  and  the  touch ;   a  few  dropft  of  the 

hydro- 
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lij'dro-sulplitirated  water  *  were  added  to  each  of  thoift 
glassesi  and  it  was  iininediately  perceptible  that  all  at  the 
same  instant  became  of  a  chesnut  colour,  which  is  tBL 
certain  proof  of  the  presence  of  copper :  the  colour  si* 
resiAy  risible  in  the  first  became  rapidly  deeper  in  tliw 
second,  the  third,  the  fourth,  and  the  fifth  ;  so  much  so, 
as  to  be  the  colour  of  coffee.  As  for  the  sixth,  the  shad* 
was  not  only  still  darker,  but  the  green  colour,  which  so 
plainly  indicates  the  presence  of  the  poison,  was  mlsp 
very  evident. 

XVI.  Ivery  one  ^cno^\"s  that  this  golden  tint  is  very 
different  from  that  which  copper  takes  immediately  after 
the  passage  of  vinegar  over  it ;  it  is  only  the  effect  of  the 
metallic  effusion  seen  through  an  orange  yellow  ;  or  this 
colour  is  the  same  as  that  which  I  have  found  in  the  oxyd 
of  copper  at  its  minimum.  This  tint  passes  from  yellow 
to  a  dark  brown,  and  it  is  the  oxyd  which  raises  it  frooL 
minimum  to  maximum  ;  thus  all  bc^bmcs  evident  as  th^ 
principles  unfold  themselves. 

These  results,  well  known  to  chemfsts,  though  not  so 
to  tiie  world  in  general,. arc  of  the  greatest  importance 
to  ail  classes  of  society  ;  and  the  advantages  deriv:ed  fro(|| 

*  Five  crystal  VesseU,  made  to  lioM  twenty  pounds  of  water  cacbt 
are  filled ;  and  t%vo  grains  and  a  iialf  of  vcrdegris,  dissolved  in  a  litiU 
muriatic  acid,  and  which  are  equal  to  a  grain  of  copper,  are  distri- 
bated  among  them  ;  two  ounces  of  liydro-sulphnralcd  water  are  after- 
wards poured  inio  ihem  ;  the  water  soon  becomes  coloured,  and,  from 
it!  shade,  it  may  l>e  judged  that,  if  the  liquor  were  doubled,  it  ivould 
•be  I'ery  mtich  sp*ckted. 

One  hundred  and  twenty  pouodf  of  water  contain  otie  million  five 
.hundred  iliousJinU  nin^  hundred  and  iweniy  grains  of  %vater;  and  «ul- 
•  phuraiifd  huJrngen  will  very  easily  discover  the  niilliu^iU  part  of  a 
gruin  of  co])]-^^  and  mach  less. 
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them  are  so  evidently  demonstrated  as  to  be  cakndated 
to  fix  the  attention  of  the  moat  indiffisrent  persons,  since* 
it  makes  them  acquainted  with,  or  puts  xvithin  their 
jseach,  the  theory  of  metallic  oxydation,  by  causing  them 
to  comprehend,  through  this  gradation  of  shadea,  the 
surprising  rapidity  with  which  acids  that  have  no  eflect 
vpon  copper,  convert  it  into  poison  whenever  the  oxygen, 
of  the  atmosphere  combines  their  affinities  with  its  own. 
The  operation  of.  our  arts,  which  has  for  its  object  the 
conversion  of  copper  into  verdegris,  is  founded  on  such 
experiments  as  the  above ;  and  the  expression  so  often 
med.  of  "  it  is  made  of  verdegris,*'  is  more  literal  thaft 
we  are  apt  to  imagine. 

XVII.  Not  only  vegetable  acids  have  the  most  dread^ 
ful  efSects  on  copper  as  soon  as  their  affinities  are  as^ 
sisted  by  that  of  the  oxygene  of  the  atmosphere,  but  sak 
itself,  under  the  same  circumstances,  beoooies  equally 
pernicious ;  it  is  decomposed  by  contact  with  the  metal^ 
and  produces  that  green  combination  known  by  the  name 
of  muriate  of  copper  with  the  minimum  of  acid,  the  ef- 
fects of  which  would  not  be  less  formidable  thi^n  verde- 
gris.  It  appears  that  during  this  contact  the  copper,  aa 
it  becomes  oxy dated,  effects  the  decomposition  of  the 
^t,  and  sets  a  part  of  its  base  free,  whilst  the  acid 
unites  to  the  oxj^ d  ;  for  the  salt  which  before  this  take» 
place  would  not  change  the  colour  of  violets,  will  make 
them  green  soea  after  it  has  produced  this  species  of 
verdegris. 

XVIII.  Fat  substances  of  all  kinds,  assisted  by  the 
oxydizing  principle  of  the  atmosphere,  as  much  as  by  that 
which,   according  to   Bertbollet,   they   contain  within 
themselves,  act,  as  is  well  known,  with  equal  celerity  onT 
copper. 

It 
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li  \^^'*lndeed  rfie  'combined  action  of  grease  and  ma-  • 
rme  sdit  thut  *6cca*ioned  th<J  quick  corrosion  and  destruc- 
tibn*  of  the  cojypfer-shcathing  of  vessels  so'  much  com- 
plained of  in -the  ports  of  Sf)ain.  ft  was  tbougiit  to  pro- 
c^d  from  some  error  in  thi  refining^  till  Don  Raphael 
Ctftvi^;  an  officer  who  possessed  a  great  deal  of  general 
aifkd  solid  information,  discovered  the  cause,  \rfaich  till 
his  time  had  been  unsuccessfully  sought  for  by  chemical 
analasis.  It  occurred  to  him,  to  place  sheets  of  thick 
coarse  paper  between  the  plaster  of  fiit  and  the  copper, 
to  prevent  their  contact;  and  from  that  moment  the  dura- 
bility of  the  sheathings  were  secured. 

XIX.  But  to  return  to  the  subject  of  copper  consi- 
dered as  a  metal ;  it  may  certainly  be  used  with  safety  to 
dress  the  greatest  part  of  our  food  without  the  least  risk 
of  injuring  the  healthy  since  vineg.ary  whiph  does  not 
yield  to  any  acid  fruit  in  aj^tlvity,  may  be  boiled  for  a 
long  time  without  dissolving  any  appreciable  cjuantit}*. 
But  the  instant  when  the  licjuid  ceases  to  cover  thp  cop- 
per, when  the  heat  ceases  to  hold  the  oxygen  in  that  di- 
iatftti.on  and  separation,  which  opposes  its  action,  and 
weakens  its  affinities,  these  same  affinities  and  that  of  the 
acid  imperiously  i*e$ume  their  action,  and  then  t!if^  dan- 
ger commences.  I.t  is  not  owing  to  the  food  having  hccn 
dressed  in  vessels  badiy  tinned  that  so  many  poor  people 
have  fallen  viptims  to  this  metal,  but  when  from  negli- 
gence, or  from  being  unprovided  with  a  change  cf  ves- 
sels, tliey  have  suiTered  the  food  to  remain  in  the  vessels 
until  the  next  day. 

But,  besides,  culinary  operations  are  not  of  a  na- 
ture to  require  a  long-continued  boiling,  and  the  ope- 
ration of  stewing  can  only  be  effected  by  a  lower  de- 
gree of  temperature,  which  certainly  is  not  the   most 
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proper  to  prevent  oxydation ;  for  the  hi  ^bst^nce$  which 
compose  a  part  of  the  food,  are  of  tb^ipielvi^  too  mntilk 
disposed  to  attack  the  copper,  without  tlie  aamtao^  1^ . 
the  oxydiaing  principle  of  the  atmoaphero^  to  pennijt 
this  metal  to  be  tolerated  in  our  kitch^otu  If  «  qaiut/^jof 
ap  hour  is  enough,  to  convert  an  ounce  of  rinegar  inptd 
fijoi^oDy  it  h  very  evi«lttpt  w^at  would  he  the  cons9M|iiefiQe 
of  sufieripg  a  quantity  of  foq^  ^^  reoHi^a  in  i»  QPffper 
vessel  for  eight  or  ten  hours* 

In  the  making  of  sugar,  tu  pharpiacyt  in  con/P^OQaiyi 
it  is  quite  another  thing ;  th^  pj(eparflU.opis.aiY  aU  kfipt 
boiling  without  intern^ission,  cxdfpt  when  pfyfrt  it^to 
otiier  vessels  to  be  cooled,  and  in  thes^  pr^pj^jc^lioos  fh^ 
fat  substances  never  niake  a  p^irt.  The  \^ear  of  the  cppr 
per  in  these  caspn  is  not  to  be  compared  to  that  which  |( 
has  in  kitchfsns,  even  when  tinning  is  not  Used. 

But  fince  in  the  service  of  kitchetis  numherjess  CMisef 
unite  to  accelerate  the  cjissolution  of  the  copper ;  since 
the  juices  of  all  viands  are  fat,  acid,  and  natun^Iy  laliue  ^ 
since  there  is  no  frqit  or  vegetable  wh|ch  tlo^  not  cori- 
tain  one  of  these  qualities,  and  even  the  lierbag^  pf  opr 
.  meadows,  which,  a$  Fourcroy  remarksj  will  npt  reddeq 
the  turnsol ;  it  is  therefore  evident,  that  tinniqg  is  as  iur 
dispensable  for  kitchen  utensils  as  it  is  useless  in  lAi^gfn 
apparatus,  cm  accpan^  of  its  ouick  w^  fpd^  sbQrt 
duK^tioa. 
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0n  the  jdlihn  Ore  of  Tdfd :  in  k  Letter  fo  M.  BeFtboIIet^ 

fhhn  AT.  GAV-Luf»Ac. 

From  the  Akkalss  dc  Chimie. 

Jl  ERMIT  pQ  to  comniQDiCate  to  yoi^  some  MperU 
mentt  which  ^t.  Morichiin'  and  myself  ha^-c  made  tportf 
the  alum  ore  of  Tolfa.  Yea  know  that  it  is  sufficient  to 
calcine,  and  then  lio  ei^pose  to  air  for  1  u^onths,  the  iludl 
ore  of  Tol&i  and  during  tba^  period  to  water  it  screi^ 
tfimes  a  diay,  to  keep  it  constantly  moist.  At  the  secoocf 
day,  the  alum  begins  to  develope  itself;  apd  when  the 
earth  is  pure,  and*  has  been  properly  calcined,  it  be* 
conies  finikbed  by  changing  into  a  sort  of  paste  when  it 
is  washed  with  the  least  quantity  of  hot  water  that  tiillf 
eitract  the  whole  of  tbe  salt.  It  is  not  necessary  to  add! 
any  thing  to  the  lessive,  nor  eren  to  the  mother  water, 
which  is  sufficiently  pure  to  allow  all  the  alum  to  be  ob- 
tained in  a  ^ne  state  by  evaporation ;  iHJt  the  mother 
water  may  be  advantageously  used  for  washing  new  paste. 
Yhbugh  tbe  ore  contains  oxyd  of  iron,  which  often  gives 
It  a  red  colour,  it  is  so  oxydated  as  to  be  insoluble,  and 
it'  is  this  propcity  principally  which  occasions  the  alum 
to  be  in  so  much  request.  It  appears,  therefore,  thsrt 
t1)e  stone  of  Tolfa  contains  an  exact  proportion  of  ail  ttrn 
principles  of  alum  ;  and  if,  in  the  siliceous  residue  which 
is  left,  alumine  is  found,  it  j[s  probably  owing  to  the.  ^* 
composition  of  the  salt  by  the  fire. 

From  this  short  accX>ui>t  of  the  openitions  the  stone  is 
made  to  undergo,  it  may  be  asked  iupoTniftiat  they  are 
founded,  and  what  passes  during  tnetime.  Before /cv 
plying,  we  shall  remark  that  the  stone  is  very  compact^ 
and  that,  flrom  the  analysis  of  M.  Vauquelin,  itcontaini  a 
Qonsidierable  proportion  of  silex  :  pulverized  and  wa^im 
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witf]  boiling  water  it  loses  nothing,  and  diluted  sat- 
phuric  acid  attacks  it  but  very  weakl^'.  .  Still,  l^ow* 
ever,  irlien  it  undergoes  tlio  first  operation,  which  con* 
sists  in  a  calcination  in  a  red  heat,  much  water  and  suU 
pfaurous  acid'  vapour  fe  disengaged.  Th'c  stone  conse« 
gucntly  loses  part  of.  its  ^veight,  and  from  being  har4 
and  ^ompact  becomes  friable  and  porous^  Washed  with 
water  it  thc^n  gives  a  little  alum  ^  but  moistened,  or  even 
put  under  water  for  some  time,  it  swells,  ;u]d  furnishes 
^ium  abundantly.  Inclosed  with  a  little  water  in  a  cer- 
tain cj^uautit)'  of  air,  the  s^lt  developes  itself  equally  well^ 
though  the  air  suffers  no  change  either  in  its  quality  or 
quantity.  The  alum  therefore  appears  to  be  already 
formed  after  the  calcination,  and  it  would  appear  that 
this  operation  has  for  its  object  ody  to  convert  the  suU 
phur  into  acid  ^  but  i&  is  eaay  to  sh«w  that  tliis  L^  not  the 

case*' 

•  ■  t 

_  »  t 

We  have  treated  the  ore  of  Tolfa  with  potash  \  if  it 
had  contained  sulphur,  the  alkali,  by  dissolving  all  the 
mass,  must  have  formed  sonic  sulphate  and  sulrphurated 
,  Iiydrogene  ;  but  though  it  was  tried'  seversil  tdm^s,.  it  waa 
not  possible  to  discover  an  atom  of  either  sulphur  or  hy-», 
drogene.  The  quantity  of  sulphuric  acid,  on  the  con- 
trarv,  was  very  considerable;  for  the  liquor,  after  ha- 
ying been  saturated,  precipitated  very  abundantly  soiu* 
tions  of  lead  and  byrites.  Since  the  ore  contains  only 
su^ihuric  acid,  it  is  not  possible  to  explain  the  sulphurous 
odour  which  is  observed  in  tljc  calcir^ation  by 'the  com* 
bustion  of  the  sulphur;  But  we  shall  shew  below  what  lh# 
cause  really  is. 

Why,  therefore,  is  (he  calcination  necessary  if  the 
acid  is  already  foirned,  and  why  cannot  alum  be  directly 
extracted  from  it  ?  We  reply,  that  it  contains  a  consiaer* 
able  proportion  of  silex   which  is  intimatelji'  combined 

witli 


On  ike  Jhai\  Oreo/Tc^^  Sf  < 

with  it|  and  then  we  copceiv:e  tliat  all  the  elements  of^he' 
ore  act  upon  each  other;  the  sulphuric  acid  also  acts 
upon  the  silex  and. the  almpine-;  t)iat  is,  it  is  combined 
with  mot;e  base  than  jt  c^n  s^turate^  There^ore^  this  base 
bping  insolublci  .th^  ^Qoaipositioi^  ought  to  be  so  likewise  \ 
and  the  same  efipct  ought  to  take  phce  as  if  the  sileK 
had  been  replaced  by  ^i^mine^  Now»  to  give  an  expla^ 
nation^  the  >  fire  expids  the  water  contained  in  the  stonc^ 
destroys  n^^haaically  its  agg^gatiqn,  or  dilating  un^ 
equally  the  akim  and- the  silex,  it  eflfects  the  san^e  thing« 
Whatever  may  be  the  case,  one  cannot  doubt  the  action 
of  the  silex  on  the  alum,  for  in  the  ore  this  earth  is  the 
onty  substance  which  can  oppose  itself  to  the  dissolution 
of  the  salt 

As  %o  the  exposure  of  the  ore  to  the  air  after  calcium* 
tion,  since  it  has  been  shewn  that  the  acid  is  already 
formed,  and  that  the  stone  then  yields  alum,  it  appears 
that  the  only  object  is  to  give  time  for  the  water  to  pene« 

trate  it }  but  in  the  same  manner  as  lime  is  slacked  better 

« 

with  a  little  water  than  when  immersed  in  this  fluid,  so 
k  happens  with  thb  ore,  which  is  better  with  being 
simply  moistened. 

We  have  seen  that  the  sulphurous  vapour  which  esB* 
bales  during  the  calcination  of  the  ore  cannot  be  owing 
to  the  combustion  of  sulphur ;  but  it  may  be  supposed 
that  the  alum  is  decomposed  by  the  heat,  and  that  its 
acid  may  be  converted  into  the  sulphurous  by  the  car* 
bonaceous'  vapours  which  the  fuel  continually  supplies. 
Before  we  determine  we  must  still  consult  experiment. 

We  have  distilled  in  a  coated  glass  retort  some  of  ttm 
alum  ore,  which  was  very  pure,  and  had  not  undergone 
the  calcination.  As  soon  as  the  retort  became  red  hot,  a 
iittlc  inflammable  gas,  burning  blue,  was  disengaged ;  and 
then  a  very  great  quantity  of  sulphurous  acid  gas,  mixed 

with 
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'  Such  are  the  experiments  we  have  ma<]c  upon  the  ore 
of 'Tolfa.  They  leave  niiuch  yet  to  be  done ;  but  the  lit-* 
tie  time  we  have  been  able  to  devote  to  the  subject  since' 
itty  return  from  Tolfa  to  Rome,  has  prevented  us  from 
giving  them  that  precision  we  are  sensible  they  want,  as 
weU  as  of  making  others,  which  we  have  suggested  since. 
For  tt  would  doubtless  be  useful  to  see,  if  in  the  same  )sort 
of  manner  as  the  nitrates  are  changed  into  nitrites  by  the 

* 

actioii  of  fire,  alum  is  not  changed  into  sulphite ;  and 
besides,  of  enquiring  whether  the  other  sulphates  which 
are  not  susosptible  of  perfect  neutralizatiouj  such  as  the 
a^id  sulphates  of  alumine,  glucine,  &c.  may  undergo  a 
similar  decomposition  to  that  of  alum. 

-..■■■—■  ■        4  ,     ■  .   ■■ -   ■■ -    .     ,- 

Cffthe  Thermo^PoSle  or  Stove/or  burning  theffaseoiis  Paris 
ofFud^  anion  the  best  Method  of  burning  Wood*. 

9  • 

By  Chr£Ticn  Fr]sd^rjc  Warner,  ijf  Saxornf. 

With  a  Plate. 
From  SoNNiNi's  Journal. 

J^URING  the  combustion  of  wood  in  the  open  air,  it 
disengages  a  greater  or  less  quantity  of  smoke  according 
as  it  is  moist  or  dry  ;  from  whence  it  follows  that  smoke 
is  partly  composed  ofaqueous  vapours,  since  moist  wood 
yields  more  smoke  than  that  which  is  dry. 

The  smoke  deposits  on  all  the  substances  with  which  it 
eomes  in  contact  -  a  qoantity  of  resinous  inatter  and  of 

*  There  having  been  no  account  yet  published  in  EngUnd  of  any 
a|)piraiu8  for  burning  the  inflammable  products  of  fuel  at  a  distance 
from  the  nrc-placc,  nor  any  explicit  directions  as  to  the  method  of  con«~' 
'vtrucimg  them ;  not  even  in  the  s|)eclfication  of  the  patent  which  claims 
fvcluaive  right  lo  the  inrenrion,  for  Whicli  see  our  fourth  volume  of  Uie 
fireseut  series  pa^c  17>;  ii  is  pseiamed  that  the  infonnairoa  contained 
iT»  this  psper  oo  the  aubject  will.'be  ^igbly*  aacsptable  to  pur  readers. 

•  . . . .  SQ0t« 


ihitng^gftd  bpfor/e  jtl^  ot^«r )  but  as  w;e  l^f^  ^Iwajjrl  idi* 

first* 

W0  flojir  «e0,  frpnj  (That  precq^e^,  ;liift  ^iivigbmo0 
<)4our  wl^i^h  is  pcrcfliiv^  d^ri^  ^^  (Ukkii9S)Mfi4l<of  -the 
W^j  i$i  owuag  to tl^  ^umi^^n<44iff^  F^xA  of  tJbeglMi 
qf  ^eioi^    We  m^y  tber«^K^  cqnclj^ik,  tba^  Abe  Mm 

tjm)>  F>ciQlPf»  pf  49e  it(Hi9  M$  employ^l  pearly  i^iaige 
11^  9neN  fifit»  ii4  ffHW^fim^  hrgfir  i  it  foiiomjs,  tteBolbm, 
tj^at  6pi9fB  ^IvniNio^vist  l^e  4990tppfmif  ^  k  ifi  inpoisiblB 
that  the  iDterior  of  tb^  Jim^  fiao  baT^lbpiiaoie  dcynae 
pf  heat  as  the  exterior.  M-  R^^gojS  director  of  the  iiga- 
^ufaictorjr^  told  us  tliat  t|iis  icalciqation  Vi,^  rcry  delicate, 
aod  tjl^at  it  f  ould  only  be  dooe  (n  fhe  nt|rht,  becaij|;e  that 
operation  was  shewn  to  be  at  an  end  by  a  sort  of  light; 
btibbliog  on  the  surface  of  the  stone,  and  by  a  change  of 
colour.  If  the  calcinatipn  ip  90^  c;a^f  ied  far  enough,  there 
is  one  part  of  the  ore  which  yields  no  alum  ;  if,  on  the 
contrary,  it  be  pushed  too  far,  the  salt  is  decomposed, 
flhjch  ^jces  place  ^  sopii  |i$  ^^y  s^lphHrous  smdl  is  per- 
ceived. This  deoHiipoiiitipn  is  no$  f9|ily  sl^wn  by  tlie 
9JUQiipe  yr\wh  i$  fpqnd  in  X\i»  FPMiue,  ||p4  by  <be  cubic 
fliim  vrjiicb  is  collected  h>  tbe  rcfief^yoivB  wbipb  refiejv^ 
tl)e  motlier  water,  bpt  M.  Hegny  told  us  IJbat  it  somc^ 
liqies  bappeoed  that  if  tlm  aiumiii9u$  solution  «Vas  too 
piuch  boiled  in  the  oauldron,  tllere  would  \^  %  depoailieo 
of  insoluble  alum,  or  alum  saturated  witli-ita  base.  Tbe 
residue,  boia'cver,  appears  not  to  contain  much  alumine, 
iukI,  as  M.  Regny  has  made  several  useful  alterations 
jn  the  manufactory,  there  will  be  less  still  in  fiitUrc. 
But  we  cmnot  but  believe,  that  if  tlie  coturtrufttion  of  tbo 
furnaces^  caldnation  was  altered,  and  the  ore  reduced 
to  smaller  pieces,  it  woulfl  be  Viei;y  adraotageotts. 
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For  this  purpose,  the  irood  is  burned  in  an  inclosed 
place,  and  by  this  means  all  its  parts  are  successively 
extracted  to  the  charcoal.  Ail  these  parts  thus  disen- 
gaged are  made  to  pass  into  a  cold  place,  where  the 
aqueous  vapours,  and  those  of  an  oily  or  resinous  na- 
ture^ are  condensed  ;  the  soot  is  also  deposited  3  the  aque« 
ous  vapours  produce  ligneous  acid ;  the  other  part» 
yield  tar  and  oil.  The  remainder  which  is  not  decom* 
posed,  consists  of  smoke  purified  and  rendered  combus^ 
tible.  This  smoke  may  be  conducted  any  where  desired  ; 
in  the  open  air  it  takes  fire  as  soon  as  it  comes  in  contact 
with  flame.  In  an  inclosed  place  it  may  be  burned  a9 
slowly  as  any  other  kind  of  fuel ;  this  is  one  of  the  most 
important  circumstances  in  the  operation,  without  which 
the  combustion  might  occasion  too  much  danger* 

The  stove  may  be  constructed  in  different  manners', 
according  to  circumstances;  the  following  is  the  most 
simple ;  if  it  is  desired  to  use  a  stove  which  is  already 
formed,  there  should  be  placed  within  it  a  case  either  of 
sheet  iron,  or  cast  metal ;  the  latter  will  last  longer,  but  is 
more  liable  to  be  cracked  by  the  transitions  from  heat  to 
cold* 

Two  apertures  should  be  given  to  it,  one  for  putting  ia 
the  fuel  and  taking  out  the  charcoal;  the  other  for  tb^ 
passage  of  the  smoke. 

The  junctures  of  the  case  should  be  carefully  luted,  to 
prevent  the  escape  of  the  smoke.  To  form  the  lute&i 
equal  parts  of  moistened  and  of  calcined  clay  are  to-  be 
used,  mixed  with  the  same  quantity  of  iron  scales, froai^ 
the  anvil,  and  the  whole  brought  to  a  paste  with  ox  blood. 

The  case  which  I  made  use  of,  was  an  ell  and  six  in- 
ches long,  its  breadth  18  inches,  and  its  height  12  inches: 
Its  capacity  was  nearly  a  cubic  half  elJ.  By  its  operittiot^ 
a  chamber'  of  moderate  siae  may  be  kept  wfunn  for  six 

hours 
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hours  (with  one  charge).  It  is  impossible  to  state  pre« 
cisely  the  proper  size  of  the  case  in  proportion  to  the 
chamber^  but  in  general  it  is  better  that  it  should  rather 
exceed  in  dimensions^  for  thus  it  will  seldomer  require  tp 
have  the  charcoal  removed  and  receive  a  fresh  char^re  of 
wood. 

The  case  should  be  placed  so  in  the  stove  that  the 
fire  may  act  on  it  with  the  greatest  force  ;  and  should  at 
most  be  but  five  or  six  inches  above  the  grate,  so  that 
that  there  should  only  remain  between  them  the  space  ne-^ 
cessaryfor  putting  in  the  fuel. 

The  neck  of  the  case  (through  which  the  wopd  is  to  be 
introduced)  ought  to  pass  through  the  side  of  the  stove  in 
the  part  roost  convenient  for  its  use.  The  aperture  of  this 
neck  should  be  closed  with  a  cover  formed  with  a  pro* 
jecting  rim  made  to  fit  into  a  groove  formed  in  the  edge 
of  the  neck,  which  groove  should  be  filled  with  fine  sand; 
The  rim  of  the  cover  should  be  forced  into  this  sand,  and 
then  it  should  be  bolted  down.  By  this  means  any  luting 
for  this  part  is  unnecessary,  since  the  sand  closes  all  the 
junctures  so  exactly  that  no  smoke  can  escape.  A  tube, 
for  conveying  ofF  the  heated  vapour,  passes  from  this  car-* 
bonizing  case  thrddgh  the  side  of  the  stove  to  vessels  of  re- 
ff  igeration  for  condensing  it. 

People  in  the  country  like  to  have  in  their  kitchen,  or 
room  where  they  reside,  stew-pans,  kettles  and  pots 
fixed  in  the  stoves ;  in  such  places  the  vessels  for  refrige- 
ration should  be  placed  in  the  chamber  itself.  Tlio  smoke- 
tube  from  the  carbonizing  case  passes  into  the  first  irefri-. 
gerating  vessel,  from  thence  into  a  second,  and  after- 
wards into  a  third;  being  purified  and  cooled  in  these 
vessels  it  thep  returns  by  another  tube  to  beneath  the  car- 
bonizing case,  over  the  fire  place,  where  it  burns  witli 
A  Strong  fiamc  \  and  there  is  but  little  fuel  required  to 
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cootjnue  the  carbonisation  of  the  wood  in  the  case  without 
ipternjption. 

The  wood  thus  carbonises  itself  by  its  own  snloke,  se- 
parated.  from  it,  and  inflamed  in  a  manner  more  perfect 
than  thQ ordinary  method,  and  at  the  same  time  warms  the 
i^amber. 

^11  the  heat  which  is  commonly  dispersed  with  the 
Sfnokc  in  common  chimniesi  partly  disengaged  from  tlie 
smoke,  and  partly  united  to  it,  is  thus  retained  and  ap<» 
plied  to  profit,  as  well  as  the  oil,  the  tar  and  the  lig- 
neous acid,  which  altogether  arc  equal  to  half  the  value  of 
the  wood. 

When  there  b  neither  a  grat^  to  the  stove,  nor  a  current 
of  air  established  through  it,  a  greater  supply  of  fuel  is 
necessary.  The  stove  represented  in  Fig.  j ,  intended  for 
s^  country  or  qottage  kitchen,  affords  an  easy  method  of 
having  both  these.  There  9,xt  formed  in  it  two  passages 
foi:  air ;  the  one,  communicating  with  the  chamber^  has  the 
advantage  of  purifying,  the  air  more  ;  bu^  as  the  currents 
it  occasions  at  the  same  time  draw  off  the  heat  of  the 
chamber,  this  passage  is  stopped  by  a  door  of  shqet-iron 
during  the  winter  when  the  qold  is  considerable ;  and  a 
second  passage  a  to  the  outside  Qf  the  chamber  is  then 
opened.  By  these  currents  of  air  oqore  ashea  than  usual 
c^re  obtained  from  the  wood. 

Country  people  also  like  tP  have  the  door  of  the  stove 
}n  the  same  chamber,  to  introduce  the  wood  into  it ;  this  ' 
is  a  matter  of  ipdift'erence,  and  all  that  is  necessary  is,  to 
take  care  that  the  door  of  the  stove  may  be  low^r  than 
the  passage  for  the  smoke.  But  since  the  Thamo-poele 
prodnces  charcoal  continually,  it  would  be  absurd  to  burn 
wood  under  it  instead  of  charcoal.  From  this  it  follow* 
that  there  will  be  no  smoke  in  the  stpve,  and  that  any 
form  fudged  proper  may  he  given  to  th^  dpgr. 
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Another  method  of  carbonising  wood  in  the  case,  more 
advantageous  than  the  former,  and  which  requires  a 
smaller  addition  of  fiiel,  is  that  in  which  the  flame  is 
reversed ;  by  which  it  acts  with  greater  forpa  on  the  front 
of  the  carbonising  case.  Fig.  2.  In  this  method  there  is 
ysed  a  kind  of  advanced  stove,  hbb,  and  beneath  it  a 
grate,  on  which  lighted  coals  are  placed.  To  establish  a 
current  of  air  it  is  necessary  to  have  a  small  door,  G^  ia 
the  stove.  At  the  first,  ^traw,  paper  or  other  matter 
producing  a  great  flame,  should- be  burned  in  this  part, 
and  the  door  then  shut.  The  flame  will  then  draw  a 
current  of  air  across  the  grate  and  beneath  the  •case  ;  and 
when  once  this  current  is  established,  it  will  continue 
without  interruption.  The  smoke,  as  in  th^  stove  already 
loentioned,  may  be  made  to  pass  under  the  grate,  where 
the  lighted  coals  are  placed,  and  be  consumed  there  with 
a  reversed  flame,  after  it  has  passed  through  .the  last  of 
the  vessels  of  refrigeration.  There  may  also  be  formed 
in  the^  advanjsed  stove  another  passage  for  the  air,  from 
the  outside  of  the  chamber,  in  order  that  the  beat  may  be 
retained  in  it,  when  the  door  of  the  advaTiced  stove  is  shut. 
The  introduction  of  the  wood  into  the'  carbonising  case 
will  be  easier  if  the  stove  has  the  figure  represented^  the 
wood  is  to  be  introduced  by  the  aperture  A.  The  door 
P  serves  for  taking  out  the  ^hes. 

But  in  a  chamber  where  the  vessels  of  refrigeration 
would  be  inconvenient,  hoivever  artfully  concealed  by 
tables,  cupboards,  &c.  the  tube  from  the  carbonising 
case  should,  be  made  to  pass  through  the  wall,  to  what- 
ever pait  of  the  house  the  vessels  of  refrigeration  could  be 
most  conveniently  placed  ;  and  from  thence  the  smoke 
should  be  conveyed  back  in  the  same  manner,  aft^r 
having-  circulated  through  the  vessels,  to  the  fire-place^ 
ip  order  tQ  i>^  consumed.    I'he  tube  m^  he  concealed 
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in  maoy  methods,  either  beneath  the  floor  or  in  the  wall, 
fer  the  ^moke  nowr  gets  sufficiently  hot  to  take  fire  in  it. 

A  siiigle  vessel  of  refrigeration,  though  as  large  as  the 
llweD  together^  wpuld  not  cool  the  smoke  so  much.  The 
keat  expands  itself  equally  over  the  whole  vessel,  and 
the  smoke  passes  o(F  very  hot  through  the  aperture. 
But  in  the  first  vessel  of  a  smaller  size  it  loses  a  part  of  it« 
heat,  and  arrives  at  the  second  less  hot ;  and  is  still  less 
varm  when  it  arrives  at  t])e  third  vessel.  For  the  carbo-» 
Htsing  case  already  described,  of  a  cubi^  balf-^ II  in  capa* 
City,  I  used  two  casks,  each  about  the  si^e  of  a  quarter* 
cask  for  beer.  But»  with  a  strong  and  continued  fire,^ 
the  smoke  would  not  be  sufficiently  purified  by  them  jA 
the  ^nd.  This  is  not  of  any  consequence  if  it  is  to  be 
l^urned  in  the  stove ;  but  if  it  is  intended  to  be  burned  in- 
the  open  air,  to  give  light,  it  will  still  produce  an  o4our, 
which  is  a  progf  that  it  is  not  sufficiently  cooled  or  puri- 
fied. 

These  vessels  of  refrigeration  are  filled   with  watep 

« 

almost  up  to  the  bottom  of  the  pots  which  serve  them  for 
covers.  Fig.  1,  C,  aud  which  continually  produce  tho' 
vefrig^ration.  By  means  of  these  pots  the  cottager  may 
always  have  water  heated  to  three '  different  degrees,' 
proper  for  domestic  uses,  without  any  expense,  and 
will  no  longer  have  occasion  for  kettles  formed  in  the 
atoves.  To  promote  the  refrigeration  of  the  smoke  more, 
and  at  the  same  time  put  the  heat  to  profit,  it  will  be 
sidvantageous  to  form  the  upper  part  of  the  vessels  cc 
with  thin  sheet  iron,  that  the  heat  may  more  easily  pene- 
trate. By  this  means  the  vessel  of  refrigeration  H^il)  itself 
become  a  sort  of  stove,  which  gives  out  a  continual  heat. 
To  make  the  sheet-iron  join  so  to  the  wood  that  no 
smoke  can  escape,  it  will  be  sufficient  to  make  it  descend 
aufficiently  low  %o  touch  the  water,  s^nd  the  water  will  closm 
the  joints. 
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•  In  these  refrigeratories  there  is  obtained  a  rich  prod  not 
m  a  short  tioie  ;  the  oil  swims  at  the  surlkoe  of  the  wa- 
ter, the  tar  falls  to  the  bottom^  and  the  ligneous  acid 
mixes  with  the  ^ater.  At  present  there  is  no  certain  use 
discovered  for  this  acid.  It  is  possible  it  niay  be  found 
of  service  in  tanning,  but  in  the  mean  time  k  foms  a 
manure  pref^able  to  wood  ashes. 

Accordingly  as  the  fire  is  made  stronger  or  weaker,  the 
vessels  should  be  emptied  in  six  or  eight  days^  by  memis 
of  a  spigot,  and  filled  with  fresh  water  by  a  tunnel,  with  ft 
curved  neck,  through  a  hole  made  in  the  cask  above  the 
level  of  the  water  ;  this  hole  should  be  afterwiirds  closed 
by  a  stopper  of  cork. 

The  ti^be  which,  proceeding  from  the  carbonizing 
ease,  passes  to  the  first  refrigeratory  should  be  of  iron  ot 
eoppet',  because  it  acquires  considerable  lioat ;  it  ought 
also  to  be  teade  sufficieHtly  large  that  the  snooke,  in 
proportion  as  it  is  driven  forwards,  may  pass  through  it 
rapidly;  orfierwise  the  beat  will  consume  a  pSart  of  it. 
When  the  carbonizing^  case  is  a  cobic^ll  in  size,  the  tuber 
eught  to  be  at  least  four  inches  in  diameter.  The  tnbea 
of  communicatton  between  the  refrigeratories  and  the 
tube  which  convey  back  the  smoke  to  be  burned,  may 
be  made  of  any  substance,  even  of  wood,  if  it  is 
thought  fit. 

The  easiest  method  of  constructing  these  tubes  is  to 
make  them  square,  by  combining  four  laths,  tnade  to' 
fit  close^  and  covering  tlie  four  joiuts  with  paper,  so 
that  t|ie  smoke  may  not  penetrate  through.  But  at  tbe 
inside  they  nust  be  covered  with  a  coat  of  oil  ptiint,  ^ 
it  seemed  to.  me  that  the  smoke  ponetrated  thrdugJi  thv 
]pores  of  4he  wood  A\4ien  it  was  not  thus  covered  widt 
paint    Asi  to  tbe  orifice  of  the  tube,  at  the  end  whero 
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the  smoke  is  to  be  kindled,  it  ought  always  to  be  madtf 
of  metal,  for  ^  five  or  six  inches  in  length-,  because  it  is 
strongly  heated  in  this  part  by  the  flame  of  the  burning 
^moke.  The  tube  which  brings  back  the  smoke  to  be 
burned  need  not  be  so  large  as  the  other ;  and  four  square 
iuches  aperture  will  be  sufficient  for  it.  The  metallic  ter- 
mination  ought  to  diminish  from  four  inches  to  an  inch 
and  a.  half  in  diameter.  As  all  the  smoke  from  a  car- 
bonizing case  of  a  cubic  ell  can  pass  through  this  aper^^ 
ture^  it  wx)uld  be  useless  to  make  the  tubes  larger. 

In  order  to  give  light  to  the  chamber  also,  a  valve  is 
applied  to  the  tube  through  which  the  smoke  passes^  by 
which  it  may  be  either  closed  entirely  or  in  part.  Behind 
this  valve  another  tube  is  placed,  with  a  termination  of 
metal,  of  the  diameter  of  the  eighteenth  or  twelfth  of  an 
inch.  This  tube  may  be  brought  on  to  any  part  of  the 
chamber,  and  may  be  made  of  leather,  and  be  move^ 
able.  The  place  of  the  light  may  thus  be  changed  at 
pleasure:  the  tube  may  be  made  to  ascend  along  the 
walls,  and  pass  over  to  the  middle  of  the  ceiling,  whence 
it  may  be  made  to  descend  in  a  lustre  of  six  or  twelve 
branches  indiffiercutly.  In  this  manner  the  cottager  may 
light  up  his  chamber  free  of  expense,  and  ia  the  most 
agreeable  mann^. 

There  may  be  fixed  above  the  carbonizing  case  all 
torts  of  conveniencies  for  boiling  and  roasting  D  D,  in  the 
most  various  manners,  according  to  the  wants  of  each 
.fitmily.  The  stove,  Fig.  2,  where  the  fire  bums  with  a 
reversed  flame,  affords  besides  the  great  advanti^e,  that 
in  the  advanced  stove  one  may  boil^  broil  on  the  coalsj 
or  roast  whatever  is  thought  fit,  and  with  great  quick* 
ness.  This  stove  then  deserves  to  be  preferred  to  the 
other  on  this  account  uugly :  and  I  would  not  have  re- 
commended the  other,  if  I  was  not  afraid  to  deter  the  cot- 
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tagers  from' its  use  by  the  expense,  since  it  most  be  en-* 
tirely  constructed  of  iron  niaCeriais ;  while  the  other 
may  be  set  up  in  using  the  old  stovf ,  in  which  it  is  only 
necessary  to  pkce  a  carbonizing  case. 

Wiiieiiever  a  new  stove  is  erected,  an  oven  should  btt 
constructed  beneath  it,  as  in  Fig.  1,  £  £.  When  it  is 
required  to 'heat  the  oven,  the  air-passages  are  to  be 
^topped,  and  the  door  F  in  the  upper  part  of  the  oven  is 
to  be  opened.  A  quantity  of  lighted  coals  are  to  be 
placed  at  the  entrance  of  tlie  oren,  and  the  tube  is  to 
be  opened  which  conveys  the  combustible  smoke  to  it; 
and  thus  the  oveii  is  heated,  the  chamber  warmed,  and 
the  wood  reduced  to  charcoal^  by  means  of  the  heat 
which  is  usually  lost. 

It  is  not  possible  to  manage  the  heating  of  chambers  in 
a  better  manner  for  the  country  than  that  described.  The 
wood  is  decomposed  into  its  constituent  parts,  which  are 
all  put  to  profit  in  the  most  perfect  manner  ;  none  of  its 
parts  are  lost. 

As  to  the  refrigeratories,  they  must  be  always  ineon* 
venient  and  disagreeable  to  the  inhabitants  of  cities,  in 
^vhatever  place  they  may  be  put.  But  in  this  case  they 
may  be  entirely  omitted,  and  the  smoke  nevertheless  be 
burned.  It  is  only  liecessary  to  resign  tlie  advantages  of 
lighting  the  chamber,  and  collecting  the  oil,  the  resin, 
iind  the  ligneous  acid  ;  for  the  smoke,  when  it  is  not  pu- 
rified, does  not  burn  in  the  open  air,  or  is  only  burned 
partially,  and  leaves  a  vapour,  soot,  and  a  bad  odour, 
arising  from  the  parts  which  compose  the  resin,  the  oil^ 
and  the  ligneous  acid. 

The  tube,  Fig.  2,  A,  Which  for  the  greater  conveni-' 

enge  may  be  rectangular,  large  at  one  side  and  narrow 

at  the  other,  descends  at  the  front  of  the  carboni2ing 

'^asb,  and  passes  to  the  fire-place.     There  the  smoke  if 
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consuDiedy  together  i^ith  all  it&  oily  and  restnoils  partis 
fjes,  in  the  same  state  ia  which  it  is  disengaged ;  but  its 
^qu.eou9  particles,  Wiich  cannot  be  burned,  are  carried 
off  along  with  the  deleterious  vapour  of  the  charcoal  bjr 
means  of  the  tube  which  passes  to  the  chimney. 

The  valf  e  H,  Fig.  2,  of  this  tube  serves  also  to  regu* 
late  the  flame,  which  may  by  its  means  be  dimiiusbed  or 
increased.  The  resin  and  oil  are  not  entirely  lost,  as 
they  are  consumed  as  combustibles.  It  is  true  they 
might  be  managed  so  as  to  produce  more  profit,  but 
crery  one  is  at  liberty  to  prefer  conveniency  to  advao* 
t8ge»  or  advantage  to  conveniency.  At  the  aperture  of 
the  tube  which  conducts  the  smoke  from  the  carbonizing 
case  into  the  fire,  a  screw  is  placed,  which  serves  to  shut 
the  opening ;  without  which  the  smoke,  wb^n  in  a  state 
of  stagnation,  would  burn  in  a  retrograde  direction,  and 
set  fire  to  the  charcoal  contained  in  the  case.  A  store 
o£  a  more  compHcated  nature,  in  which  the  heated  air 
should  make  more  turns,  in  order  to  give  out  the  heat^ 
would  be  useless.  The  air  is  not  capable  of  holding  so 
great  a  charge  of  heat  as  the  smoke,  which  is-  a  more 
dense  substance ;  and  tliis  is  the  reason  why  the  air  cools 
wore  quickly. 

This  disposition  of  the  stove  will  serve  well  £sr  a 
fiuBily  wbicb  has  only  one  chamber  to  warm  and  U^ 
light. 

But  Ml:  great  houses,  where  them  are  many  apartmentSj^ 
ih€  ThermO'poele  should  be  placed  in  the  kitchen,  anci^ 
^e refidgeBatPriaa  iA  the  wash-bouse;,  and  the  chambers- 
should  be  warmed  solely  by  the  inflammable  smoke 
caesed^  to  pass  into  them  ;  and  which  may  ^ther  be  made 
to  burn  as  a  fire  ia.  the  chimney,  or  closed  to  represent  a 
ilaaie  on  an  altar,  or  odier  devices ;  so  that  in^them  there 
would  be  no  occasion  for  a  st»ve.^    Art  bas  a  vast,  field  tc^ 
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tion.  If  the  light  of  the  fire  should  be  too  dazzlin^^'  it . 
might  be  sdftened  by^glitis  of  different  colours,  AVllich 
tr9l  ^ive  it  a  more  beautiful  as^ct.  1$ut  tfi6^e  who 
nevertheless  prefer  the  stovey  6r  who  fear  the  ^odbtir  and 
the  vapour,  may  cause  'the  stove  16  be  ^^rnieJ  ^Icly  by 
smoke^r^dy  burned. 

But,  \6  order  to  heat  a  chamber  to  any  Required  degree, 
and  also  becao^  the  smoke  etitering  into  the  chambe^ 
\vit)jout  \^iti§  burned  is  extremely  disagreeable,  it  ik 
necessary. that  a  sort  of  cock  should  be  Bxea  neaf  the 
aperture  where  the  snioke  is  "burned,  wtiich  ^ould  fit 
tight.  At  the  instant  whfen  this  aperture  should  be 
opened  by  the  cock,  the  smoke  which  pa^es  out  should 
be  kindled  before  it  could  escai^e  into  the  chamber'. 
The  aperture  of  the  cock  should  be  greater  than  the 
orifice  of  the  tube ;  so  tliat  a  flanie  more  or  less  great 
may  be  produced,  or  the  tube  entirely  closed. 

For  a  chamber  of  nioderate  size,  it  is  necessary  thai 
the  tube  or  communication  from  the  last  reirigeratory  tOi 
the  me^IIic  orifice  should  be  of  the  width  of  four  square 
inches.,  The  orifice  being  contracted  to  one  inch,  the 
stnoke  must  then  advance  in  the  tube  of  communication 
one  inch,  for  every  four  cubic  inches  burned  in  the 
chamber.  The  increased  size  of  the  orifice  has.  less 
effect  than  the  rapid  circulation  of  Ibe  smoke  ;  when  the 
fii^e  is  increased,  the  smoke  then  being  disengaged  in  a 
greater  quantity,  circulates  more  rapidly.  A  smaller 
aperture  and  a  more;  rapid  circulation  may  produce  a 
farger  flame,  and  a  greater  heat,  than  a  great  aperture 
^nd  a  slow  circulation.  The  quickness  of  the  movement 
muUipfled  by  the  aperture  gives  the  product  of  the  smoke 
burned.  If  four  cubic  inclies  of  smoke  are  burned  in  a 
Second,  there  will  be  eight  cubic  feet  and  a  third  burned 
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in  .pD^  hojur^  a^d,439  ci^bip  feet  w^  ^  third  iq  six 
bours.  .        • 

If  tihree  ot  four  (cliambers  arQ;  tp  be  heated  an^  iighte4 
at  the  sam^e  ^ime,  the  size  of  the  tul^e  <)f  cpn^municatioi) 
dhotild  be  eigbt»  twelve,  or  sixteen  cubic  inches,  as  far  a^ 
^he  place  wher.e  the  tulles  branch  off  from  it  to  pass  to  the 
(different  chambers. 

\yben  i^  i$  (}esir^d  to  ivarm  several  cbafnbers  at  once 
ytiih  the.cqmb^stible  smoke  a  larger  carbonising  ca^  will  be 
necessary;  ^nd  a  large  fire  will  be  required  to  heat  tbj$ 
greal  c^se.  But,  to  epopomise  the  fuel,  it  may  be  more 
jidv^ntajgeous  to  surround  the  fire  with  wood  than  the 
wood  with  fire.  In  this  way,  the  sidps  of  the  carbonising 
case  may  be  macje  $plely  of  bricks  \  and  the  bottom,  top^ 
and  an  interior  cone,  where  the  fipe  should  be  bufned, 
may,  al(»ng  with  the  grate,  be  made  of  irpn.  An  o\'en 
may  also  be  contrived  under  tlu?  carbonising  furnace,  irj 
the  manner  already  described.  Above  it  places  may  bQ. 
constructed  for  bojling  of  roasting,  siniilar  to  those  n^arkcd 
P  D  in  Fig.  I,  qf  (jjifrej'ent  forms,  according  tq  pleasure^ 
and  the  top  of  the  whole  may  serve  as  a  sand«bath,  on 
which  dressed  dishes  maj'  be  kept  wjirm.  In  this  mannejT 
a  single  fire-place  may  be  sufficient  for  every  purpose  in 
an  house. 

1  «  y  * 

The  refrigeratorips,  and  other  parts  of  the  a^parata^, 
ought  to  be  large  \\\  proportion  to  the  size  of  the  car- 
bonising case.  It  is  better  to  make  the  refrigeratories 
too  large  than  too  small.  Jt  is  true  that  the  long 
circuit  which  the  smoke  must  make  will  cool  it  .suiB-  * 
ciently,  and  that  it  will  arrive  at  the  chamber  conse- 
quently in  a  proper  state  of  purity  ;  but  whatever  it  has 
iiot  deposited  in  the  refri iterator ies  must  be  left  in  the 
tubes,  which  will  finally  obstruct  them  entirely. 

In  order  that  the  pei-sou  who  takes  care  of  the  fire  in 
jhe  kitchen  may  also  know  tho  degree  of  heat  in  thq 

chambers ; 
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'clumbers ;  where  the  pipe  of  communication 
through  the  kitchen,  a  small  tube  should  project  from.  It 
into  a  glass  lanthom,  that  the  wind  may  not  blow  out  the 
flame  of  this  lamp,  which  should  burn  continually,  ^be 
flame  of  the  burning  smok^  at  this  small  tlibe  will  shew 
every  instant  the  state  of  the  smoke  in  the  tubes.  If  this 
flame  becomes  feeble,  it  will  be  necessary  to  augment 
the  fire,  or  otherwise  the  chambers  will  be  deprived  of 
the  combustible  smoke.     But  if  the  persons  who  are  in 

• 

the  chambers  shut  the  cocks  of  the  pipes  in  them  more  or 
less,  the  tubes  will  be  overcharged  with  smoke,  and  the 
flame  in  the  lanthorn  will  grow  long  and  vivid  :  for  this 
reason  a  tube  of  reserve  should  be  provided^  fitted  with 
a  cock,  which  should  pass  above  the  fire-place  from  the 
lower  part  of  the  carbonizing  case.  If  there  is  too  much 
smoke  in  the  tubes,  on  opening  the  cock  the  overplus  of 
smoke  will  be  discharged  into  the  fire,  where  it  will  act 
Jto  profit  in  the  same  way  as  in  the  chamber  stoves,  in 
parbonizing  a  proportionate  quantity  of  wood.  This 
^me  methgd  may  be  used  in  summer  time,  when  the 
^chambers  neither  require  to  be  warmed  or  lighted.  In 
this  manner  the  person  who  is  ip  the  kitchen  may  know 
how  to  mai\age  every  thing  by  the  lamp.  When  this 
lamp  burns,  all  the  fires  in  th^  chambers  burn  also ;  and 
according  tp  its  direction  the  fire  may  be  increased  or  di- 
ininished  to  the  satisfaction  of  those  in  the  chambers. 

Jn  proportion  as  the  wood  bei^ome^  carbonized  the  flame 
grows  more  feeble ;  but  the  chambers  ^\\\  be  deprived  qf 
a  supply  of  the  9ombqstib)e  smoke  for  some  time,  when 
fresh  wpod  is  put  into  the  carbonizing  case  ;  for  this  rea- 
son, a  reservoir  for  the  snioke  will  be  necessary  ;  and  the 
best  model  for  it  would  be  the  bellows  of  an  organ.  It 
pight  be  placed  in  any  corner  thought  fit,  either  in  the  ' 
irall  or  beneath  the  roof.     It  is  not  necessary  that  it 

should 
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tfioilld  be  made  of  costly  materisLls ;  old  lineA,  covered 
f^itb  paper,  mighty  serve  for  it  in  place  of  leather ;  it 
iliigfat  be  of  any  size  thought  fit^  large  or  smiill  ;  its  sole 
Use  would  be  to  cause  the  smoke  \vhich  it  contained  to 
enter  the  tube  by  an  equal  pressure.  It  would  thus  sup- 
ply the  plage  of  the  carbonizing  furnace  until  this  fur- 
tiace  should  be  filled  afresh ,  and  at  Mork. 

Its  niechanism  is  so  simple,  and  susceptible  of  so  many 
varied  forms,  that  it  would  be  useless  to  give  here  a  more 
detailed  description.  The  tube  from  the  last  refrigeratory 
,  ^6uld  pass  immediately  into  the  reservoir,  and  frofn  it 
^  to  the  chambers.  This  reservoir  should  be  opened  in  the 
morning,  in  order  that  it  may  be  filled  with  smoke,  be- 
fore the  chambers  are  heated,  and  it  should  be  left  ih  this 
state,  to  be  used  as  it  is  wanted.  When  the  carbonisation 
^'as  proceeding,  and  the  chambers  warmed,  so  that  the  . 
persons  who  occupied  them  would  by  degrees  close  the 
coicks  of  communication;  and  the  smoke  that  was  not 
used  should  become  accumulated,  which  would  be  shewu 
)by  the  lamp  very  exactly,  then  the  resefvoir,  by  the 
snnple  mechanism  of  a  balance,  might  be  made  to  open 
hy  degrees,  and  receive  the  superfluous  smoke.  In  this 
manner,  by  means  of  a  reservoir  of  sufficient  size,  all  the 
chambers  might  be  warmed,  during  a  whole  afternoon^ 
^thbut  burning  a  single  charcoal,  or  any  other  combus- 
tible. 

Supposing  that.a  chamber  requires  four  cubic  inches  of 
smoke  each  second,  and  that  there  are  six  chambers, 
SO  cubic  Teet  will  be  necessary  every  hour,  and  for  six 
.  hours  300  cubic  feet ;  the  reservoir  then  ought  to  have  a 
a  capacity  of  300  cubic  feet.  The  cube  root  of  3OO  being 
6  Af^he  reservoir  ought  to  be  in  length,  breadth  and 
height  6  feet  and  -,^. 

Wheir  the  s^oveis  first  heated,  the. tubes  are  filled  with 
atmospheric  air.     The  smoke  mixes  with  this  air^  and 
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only  pnwe^  tfarough  tb«  onfices  io  the  state  of  rArefied 
«mp]q9 ;  which,  ttiough  it  burm  as  long  as  a  ilanic  b.  heU 
to  it,  vill  not  coatimie  to  hum  by  itself,  because  it  is  too 
iDUjch  iwefied,  Jtyitil  the*  almospberic  air  is  driven  out  bjf 
the  smoke,  and  it  appean  as  thick  as  when,  it  leacres 
the  c^rbpnijsdng  casf3.  If  it  is  only  requiFed  to  burn  the 
smok^  iu  the  ^ove,  this  circumstance  is  inditiferent ;  .buti» 
npt  so  wbftp  it  is  desired  to  burn  the  smoke  openly  in  th» 
chamber.  It  b  for  this  reason,  and  likewise  because  od 
epeoing  tbq  parboDising  casis  the  smoke  might  return  and 
pa99.  Dut,^  that  a  cock  becomes  necessary  in  the  tube, 
which  passes  from  the  carbonising  case  into  the  first 
refrigeratory,  in  c»'der  to  have  the  power  of  clodng 
the  tuba  b^for^  the  carbonising  case  should  be  opened. 

A  metallic  cock,  with  an  orifice  sufficiently  large  for 
this  sitUf^tion,  would  occasion  too  great  an  expense^  ea# 
pecially  for  a  cottager;  but  those  who  do  not  choose  tog^ 
to  this  expense  may  find  cheaper  means  for  stopping  the 
tube. 

As  to  the  cocks  of  the  other  tul)es,  they  may  be  formed 
of  wood,  because  they  are  not  exposed  to  the  heat,  as 
the  first  is.  The  tube  may  also  be  closed  by  water  in  thsi 
following  manner;  let  the  tube  in  Fig.  1 ,  K,  be  bent  down* 
-wards  in  a  curve  somewhat  more  than  Hs  own  diameter  f 
at  the  bottom  of  the  curve  it  should  communicate  witW 
a  small  pipe,  whtoh  should  turn  upwards  and  be  enlarged 
into  tlie  foTQi- of  a  tunnel,  and  rise  to  the  level  of  the 
top  of  tl^  tuber  If  water  is  poured  into  the  tunnel ,  it 
will*  rise  in  the  great  tube  abpve  the  curve,  and  thua 
dbse  it.  Ifi  on  the  contrary,  the  lower  aperture  of  the 
saali  tube  is  opened,  which  need  'only  be  closed  by  a 
corkf  the  water  wi)l  run  out  of  the  large  tube  and  leave 
it*  open,  and' the  stnall  tube  alone  will  be  ckncd  by  the 
watwr,. 
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T2        Cfpreparif^  Turkijf  Leather  in  the  Crimea. 

'  Wfaen  the  smoke  burns  with  a  small  flame,  and  only 
to  give  light,  the  wind  easily  extinguishes  it ;  bnt  if  thc» 
orifice  is  formed  with  a  kind  of  border^  with  some  holes 
in  it,  so  that  the  flame  may  burn  partly  in  this  inctosure^ 
the  wind  cannot  extinguish  it  so  readily. 

The  smallest  fragments  of  wood,  and  saw-dust,  may  be 
used  for  filling  up  the  spaces  between  the  large  pieces  of 
wood  in  the  carbonising  case:  the  smallest  bits  are  as 
useful  here  as  logs. 

These  stoves  aflPord  the  farther  advantage  of  preserving 
and  smoking  meat  in  a  purified  smoke ;  instead  of  which 
in  common  chimnies  and  stoves  it  is  dirtied,  and  im^ 
pregnated  with  the  soot  and  resin  of  the  wood. 
'  It  would  be  superfluous  to  say  more  to  recommend 
these  stoves.  Their  advantages  are  so  great  and  so  evi- 
dent^  that  they  only  require  to  be  known  to  be  universally 
adopted. 
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Method  of  preparing  Turkey  Leather  in  the  Crimea. 

From  SoNNiNi' s  Journal. 

.X  HE  skins  are  first  steeped  twenty-four  hours  in  c6ld 
l^ater.  The  fleshy  parts  and  fat  are  then  scraped  oflftf 
They  are  macerated  ten  days  in  lime-water,  after  whioti 
the  hair  is  removed  ;  they  are  then  soaked  for  a  fortnight 
in  clean  water,  frequently  renewed,  and  they  are  seve- 
.ral  times  kneaded  by  treading.'  The*  l^t  water  isiai'^ 
pregnated  with  dog's  dung,  to  complete  the  separation  of 
the  hair  ;  they  are  scraped  once  more,  and  are  then  conn 
sidered  as  cleaned*  Ai^r  these  operations,  they  proceed 
to  nourish  tlie  skim,  (as  the  technical  phrase  is)  by  soak« 
ing  them  for  four  days  in  an  infusi<»n  of  bran,  and  afiler-* 
wards  in  a  luke-wurm  decoction  of  honey.    The  skins  ar^ 
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then  passed  through  the  press,  and  finally  steeped  four 
days  in  salt  water.  When  they  are  taken  out  they  are 
ready  for  dyeing.  It  seems  that  the  arteinisia  annua 
(annual  mugwurt)  in  decoction  is  the  base  of  all  the 
colours  which  are  given  to  the  Turkey  leather  in  the 
Tauride,  at  Astracan,  and  in  the  towns  which  formerly 
belonged  to  TulCkey.  I'his  has  hitherto  been  kept  a  . 
secret. 

To  dye  red,  cochineal  in  powder  is  mixed  with  the  dch 
coction  of  mugwort,  and  alum  is  added.  .^  After  (he  skips  , 
have  been  steeped  in  this  dye,  they  are  kneaded  in  a  hot 
infusion  of  oak -leaves  ;  when  they  have  become  supple 
and  mellow,  they  are  passed  through  cold  water ;  they 
are  rubbed  with  olive-olI,  and  calendered  with  wQodea 
cylinders. 


%i' 


Of  a  heautifid  Green  Colour  for  Painting j  to  be  obtain^ 
from  Chromium.    By  Goden  de  Saint-Memim. 

From  the  ANKAtfes  de  MusEtfM. 

V  AtJQUCLIN  adds,  to  the  account  of  his  experiments 
upon  ChromiuQi)  the  supposition  that,  as  this  metal  is  to 
be  found  in  difliurent  parts  both  of  the  old  and  new  world, 
in  a  Variety  of  fossiU,  it  may  at  some  future  period  be 
obtained  in  sufficient  quantities  to  be  applied  to  purposes 
of  utility ;  and  at  the  same  time  he  [!>oints  out  the  import- 
ance of  such  a  discovery.  (Aimdes  de  Chime ,  N**  98, 
vol.  XXV.)  The  discovery  of  an  iron  mine  containing 
ckromium,  in  tlie  French  territory,  soon  confirm^  this 
supposition,  as  well  as  the  hopes  of  the  advantages  to 
be  derived  from  chromium  for  the  acts  and  manufacture^^. 

I  was  then  erjgagcd  in  experiments  upon  this  i^etal^ 
in  which  I  directed  my  attention  particularly  to  the 
co^abinations  of  ita  oeids  or  oxyds  wjth  ear^s,  in  the 
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hope  of  obtaiiung  a  not^compounded  green  colour,  whii*b 
bad- long  b€}en  a  desidetutiim'with  pdiaters.  A  series  ot 
experiments  hail  enabled  me  to  lay  before  the  pubHc  the 
following  results,  which  aflbrd  well -grounded  hopes  thai 
we  shall  soon  see  this  green  chromidm  cotour,  as  well  ai 
other  genuine  ones,  introduced  into  painting* 
'  After  haying  obtained  by  the  kno^n  process  a  soluti^on 
of  cbromatie  of  kaKy^  dh)pped  into  it  an  oxydnlated  soIu<^ 
tion  of  mercury,  whereby  a  precipitate  waa  produced,  6^ 
rL  beautijfbt'red  colovlr,  wUdi'  undeswcht  little  'alternation 
in  the  4ih  ^ot'ef  ^this  cbmbi\i^'atloii,  as  it  is  \6  easily 
•HecofApiSsed  by  heat,  I  hoped,  By'  the  addition  of  afb 
tfeartb^  andr  with  the  aid  of  fire,  to  obtain  the  desired^ 

C6bur. 'u.    .:--.•:..  ^       ■        ^.'i      .  '-I 

^  I  fherdbre  -put  three  parts  of  chromate  of  mereury^. 
and  one  part  of  alumine,  into  a  crucible,  and'heated 
them  very  strongly.  The  result  was  a  yellow  maas^ 
which  became  o^reenish  by  the  contact  pf  air,  and  which 
r disco Vefed  to-be  a  eokn pound  o£  alumW  and  cbroinic 
acid. 

This  experiment,  repeated  wirti  a  taueh  more  intense 
degree  of  heat,  gave  a  beautiful  green  cokttir,  of  a  tefy 
^6'6d  body,  tvhich  underwent  no  alteration  by  the  contact 
either  of  air  or  KgHt.  The  prosecution  ot  ray  investiga- 
tidn  hatdrally  led  faie  to  analyze  the  chromate-of  mercury ; 
and  thii  analysis  Ishall  now  descvibe,  as  a  guide  jfor  those 
Who  may  wish  to  jlrepare  oxyd  of  chromium,  or  this 
green  colour. 

Analtfsis.  50  grammes  of  chromate  of  mercury  were- 
pur  into  a  retort,  at  the  neck  of  which  was^a  glass  tub^ 
passing  into  a  basin  containing  rater,  together  with  aa 
apparatps  for. collecting  gase.^,  and  exposed  to  a  heat 
•which  at  last  was  rendered  very  intense.  Aftep  50  mi- 
nutes, I  imagined  that  the  whole  of  th*e  mercury  had 
passed  over,  and  I  slackened  the  fire.     The  whole  of  the 
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Bitrciiry  which  bad  passed  over  weighed  40  grammes, 
and  in  the  ret<)rt  the  oxyd  q(  chromium  appeared  oF  a 
very  dark  greea  colour,  ifi  th^  form, o(  a  light  powder ^ 
weigliing  «,3  grammes.  The  neck  of  the  vessel  was  lined 
with  a  linteliglit  green  oxyd^  and  at  the  same  lime  with 
a  red  siriiJtance  somewhat  darker  than  the  chromate  ()f 
mencory,  which  however  I  consider  to  be  the  same  com- 
binatibn,  only  oioder  a  slight  modification.  I  have  n9t  yet 
determined  the  quantity  of  oxygene ;  but  evidently  the 
difference  of  3 ,7,  deducting  the  quantity  of  oxygene  that 

oxydnlates  the  mercary,  must  nearly  constitute  the. differ- 
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•nee.  between  the  oxygene  of  the  chromic  acid  and  that 
of  the  oxyd. 

The  oxyd,  by  mere  admixture  with  white  lead,  gives 
idready  a  variety  of  permanent  colours ;  it  seems,  however, 
preferable  to  employ  an  earth  as  body  for  it,  for  it  appears^ 
certain  that  thereby  the  colours  of  the  metallic  oxyds. 
acquire  more  brilliancy  and  solidity,  as  wa' see  in  the 

induces,  of  the  Cobalt-blue,  terra  de  Siena,  &c.    Besidea 
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the  application  of  this  green  chromium  pigment  for  paint- 
ing in  oil  and  water  colours,  it  might,  if  mixed  with  the^ 
proper  quantities  of  fusible  materials,  be  very.wcU. 
adapted  for  painting  on  porcelain,  without  any  alteration 
of  its  tints  being  to  be  apprehended  from  the  action  of  the 
most  intense  heat ;  also  for  enamels,  painting  on  gla:^, 
and  fluxes,  and  for  all  kinds  of  pottery  in  general ;  for  I 
am  persuaded  that  thie  costs  of  the  preparation  are  no^too 
high  for 'any  manufacture  of  tb^  kind. 

Cfaromate  of  mercury  consists  therefore  6f : 

Oxyd  of  chromium     -    -     l^^S 
Oxyd  of  mercury  -    -    -    8S 
Difference  of  oxygene  between  the  chromic 

acid  and  the  oxyd    ...    r    -    -    -    4,4 

'  .1 

100,0 
L  2  Inielligcnii 


(    7«    ) 

Intelligence  rtlatinig  to  Aris^Mm^'O^^TCSf  K0, 

(AulhiHtte  Comtftunleations  for  this  Depart merU  qf  our  Work  mil  l^ 

thankfullif  Tfciiocd.J 


Account  of  the  Rewqrds  conferred  igf  the  Socieiy  for  ike 
Encouragement  of  Arts ^  ManufaQtwes^  andCommer^e^ 
on  May  27,  \^^^^ 

In  Agriculture. 

JL  O  J.  C.  Curweii,  Esq,  M.  P.  Workiitgdmi  Hall,  for 
Agricultural  Improvements  ;  the  Gold  Medal. 

To  Richard  Phillips^  Esq.  TYn-y-Rhoss,  nfear  Oswestry, 
for  improving  Waste  Land,  Class  45 ;  the  Gold  Medai. 
'  To  J.  G.  Calthorp,.  Esq.  Gosberton,  Lincolnshire,  for 
the  cultivation  of  Si)ring  Wheat,  CJass  23 ;  the  Ciol4 
MedaL 

To  Mr.  J.  S.  Wade,  Bcnhull,  near  Saxmundbam, 
SuflPolk,  for  plantiii*^  Osiers,  Claii^  ]2i  the  Gold  Medal.' 

To  Charles  Layton,  Esq.  Ree4hain  Hall,  Norfolk,  for 
Comparative  Culture  of  Turnips,  C]a^  26 ;  the  Silver 
Medal. 

To  Mr.  Win.  .Chetham,.Mellor  Moor,  Derbyshire, 
for  improving  Waste  Laud ;  thp  Silver  Medal. 

*  To  Mr.    Robert  Salmon,  ^yoburn,   Bedfordshire,  for 
remarks  in  pruning  Timber  Trees  ;  the  ^'dver  Medal* 

In  Ch^miHvy. 

To  Mr.  Charles  Wilson,  6,  Worcester  Street,  Bo- 
rough, for  a  Method  of  curing  Damp  Walls;  Ten  Gui- 

■ 

heas. 

To  Mr.  Sebasticvn  Gr«indi,  6,  Rrqwnlow  Street^  Long 

Acre,  tor  Colours  anc^  Materials  for  Painting  ;  tiie  Silver 

Medal. 

In 


* 
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lnPdUeArt$. 

To  Her  Serene  Highness  die  Miurgravine  of  Branden* ' 
bvrg  Anspach,  and  Bareith,  &c.  &c.  for  a  Model  in  bus 
relief  of  the  late  Murgrave  ;  the  Silver  Medal. 

To  Miss  Folkes,  Cavendish-squai^,  for  Miniature 
Paintings  ;  the  Silver  Medal. 

.To  Mr*  Charles  Heath,  Rus^UpIace,  Fiteroy-square, 
for  an  Original  Sketch  of  the  Battle  af  the  Angels,  Class 
101 ;  the  greater  Silver  Pallet. 

To  Mr,  J.  B.  Lao6,  18,  Upper  Grdsvenor-street,  for  an 
Historical  Drawing  of  Alexander  attacking  the  Persiaas,  ^ 
after  crossing  the  Granicus. 

To  Miss  H.  A.  Jackson,  Hanover-street,  Hanover- 
square,  for  a  Drawing  irom  Nature,  of  a  Lady  Bathings 
Class  100 ;  the  Goh}  Medal. 

.To  Miss  Uillier,  Stoke  Park,  Guildford,  for  a  Drawing 
of  Flowers. from  Nature  ;  the  greater  Silver  Pallet. 

•Tq  Miss  Francillon,  Norfolk-street,  for  a  Drawing  of 
Flowers  from  Nature;  the  greater  Silver  Pallet. 

To  Miss  S.  C.  Day,  I,o\ver  Bryanston-street,  for  an 
ocigipal  Prawing'of  Augustus  entering  the  Apartment  of 
Cleopatpa ;  the  smaller  Silver  Pallet. 

I'o  Mr.  G.  Gutch,  Oxford,  for  a  Drawing  of  Wycsw 
ham.  Class  99;  the  Stiver  Medal. 

To  Mr.-  P.  M.  Kreoch,  Great  Alie-street,  for  an  Ar- 
chitectural Drawing;  the  smaller  Silver  Pall^. 

Tp  %]r.  A.  Raitnback,  Warren-street,  for  a  line  En- 
graving of  FonishDieuts  in  Tartarus^  Class  107  ;  Uie  Gold 
Pullet.     . 

To  Mr.  L.  Clennel,  Twickenham  Common,  for  an 
Engraving  on  VV^ood  of  a  Battle,  Class  110;  the  GoI(l 
Pallet. 

To  Mr.  Branston,  Wynnyjit-street,  for  an.  Engraving 
on  Wood  of  a  Scene  in  the  Comedy  6(  Measure  fur  Mea- 
sure ;  the  smaller  Silver  Pallets 

To 


7f .  InttUigence  rdatmg  to  Arts^  Jffami/actures^  Xc. 

To  Miss  Mary  Hay,  Clisndas-tfire^,  for  a  Drawing  of 
the  Ecce  Homo,  Class  100;  t6e  Siivier  Medat,  setiA'GbTd. 

To  Miss  ZornliB,  Newio^ton*pbce;  Kentii^g;to6|  fyt 
a  Drawing  of  Atitigooe  ;  the  greater  Silver  Pallet. 

To  Misar  Beverley »  Spribg^gard^hs,  for  a'  Driiwingof 
a  Landscape^  the  smaller  Silver  Pallet,  . 

To  Mr.  J.  S.  H^fpeniiy,  5^^  Suffoltrd-place;  Pimlico, 
for  a  Drawing  of  the  Aotidoi^,  Class  105  V  the  glcflMr 
Silver  Pallet^ 

To  Mr.  George  jBorbould^  tOp  Johd-stireety  for  ii 
Drawing*of  ab  Antique  Statde ;  tb«  stoalleir  SiltTelr  Pallet, 

To  Mr.  John  Romney,  10,  Warrea-sti'eet,  for  a  Draw*  • 
ing  of  Oudfnesy  Class  {Oj  ;  the  sq^aifiir  Silver  Bftllet. 

To  Miss  Andree,  Hattun  Garden,  for  a  Portrait  of  a' 
Lady  in  Oils  ;  the  greater  3ilvir  Patient 

To  Miss  Siimh  Bt^nwell,  (h^ford,  for  a  Drawing- of  Onr 
Saviour  on  the  Cross ;  the  greater  Silver  Paiktt, 

To  Miss  £.  ScoU,  Saint  JamesVstiieet,  Brighton,  for. 
a  Drawing  of  tb6  Virgin  find  Child ;  the  greater  SHver ' 
Pallet. 

To  Miss  M.  A.  Barron,  New  London-sereet^  Tottenham^ 
Court  Road,  for  a  Drawing  of  the  Death  of  Socratto ;  ^ 
the  smaller  Silver  Pallet.  ' 

To  Mr.  Richard  Neate,  Hadley,  who  is  crippled  in  all 
his  limbsy  excf^pt  hir^^  left  arm,  for  a  Drawing  of  the  Holy 
Family;  the  smaller  Silver  Pallet. 

To  Mr*. Sebastian  Grandi,  6,  Brownlbw^streeti  Lbng 
Acre,  for  a  Preparation  of  Grpunds  or  Pannels  for  Pain<- 
ters ;  Twenty  Guineas, 

In  Manufactures. 

To  Mr.  J.  Robertson,  of  Edinburgh, -for. a  Method  of 
weaving  FisHing-Nets ;  Twenty  Guineas. 

To  ^'r.  William  Neven,  19,  Bar  rack- court,  Wodwidi/ 
for  wojiving  cxtrcunjly  fiue  Cloth ;  Fifteea  Guiueas. 

In 
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'    In  Mechanics. 

To  Dr.  Tbpmas  Cogan,  Batb^  for  A  Draj^  to  save  Per- 
sons from  being  drowned,  Class  140 ;  the  Gold  Medal. 

To  John  Trotter,  Esq^  Soho-square,  for  a  Ctirvilinear 
Saw ;  the  Gold  Medal. 

To  Mn  Jpbn  Austin,  Glasgow,  for  a  Locni,  worked 
by  Mttpbiofery  ;  the  Gold  Medal. 

To  Mr.  Neil  Snodgrass,  Johnetane,  county  of  Ren^ 
^ew,  Scotland,  for  a  Mode  of  beating  Rooms  by  Steam  ; 
the  Gold  Medal  or  Forty  Guineas. 

Tq  Mr.  J.  Middleton,  St.  MartinVIane,  for  Improro- 
inents  in  printing  Paper-Hangings ;  the  Silver  Medal. 

To  Mr.  G«  Fielcl,  Newman-street,  for  a  Stove  for  beat- 
ing {looms,  or  drying  different  Articles^  the  Silver  Medah 
.  To  Mr.  Benjamin  Scott,  Bermondsey-street,  for  a  Ma« 
chine  for  splitting  Sheep  Skins  ;  Twenty  Guineas. 

To  Mr.  James  Hardie,  Glasgow,  for  a  Bookbinder's 
Press ;  Fifteen  Guineas. 

To  Mr.  Jos»  Davis,  14,  Crescent,  KingsTand  Road,  for 
a  Machine  to  prevent  Accidents  to  Glaziers  or  Painters  ; 
Ten  Guineas. 

To  Mr.  A*  Stan,  18,  Porter-street,  Newport  Market, 
.fior  a  Machine  lo  assist  in  making  Shoes ;  Ten  Guineas. 

In  Cohn^s  and  Trade. 

Tp  Mr.  Philemoo  Wright,  County  of  York,  Lower 
Canada,. for  the  Cuitura  of  Hemp ;  the  Silver  MedaU 

To  Mr.  Frederic  Arnold,  River  Thames,  Upper  Canada, 
lor  the  Culture  of  Hemp-;  the  Silver  Medal. 

To  Mr.  Joshua  Cornwall,  River  Thames,  Upper  Ca- 
itada,  for  the  Culture  of  Hemp ;  the  Silver  Medal. 

To  Mr»G.  Ward,Township  of  Camden,  Upper  Canada,. 
foe  the  Culture  of  Hemp  ;  Twenty  Dollar^; 


ZJ^^t 
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Z*st  6f  Patents/of  I irventioHSy  Ke. 
(Coiitmucd  from  VcJ*  Vlll.  Page  464.) 

c 

Oamueii  Millbr  of  the  parish  of  ^^alilt  P&f1cras>  iti  the 
county  of  Middlesex,  En^neer;  for  vaVious  improve^ 
m^nts  in  the  workmg  of  coal,  tin,  lead  and  other  mirfeB^ 
.by  which  there  will  be  a  great  saving  of  ,fucl  and  labour,^ 
and  many  accidents  prevented.     Dated  April  I,  1806.   ' 

'  James  Keir,  of  West  Bromwich,  in  thfe  county  of 
StafTo)*d,  Esqnirc ;  for  an  improved  method  of  manufac- 
turing vrbite  lead.     Dated  April  3,  1806. 

William  HENMf  Las^alle,  of  the  city   of  Bristol,  ^ 
^Apothecary ;  for  certain  improyementa  in  soap.     . 
Dated  April  5,  1806. 

Jamfs  Kay,  of  Preston,  in  the  county  of  Lancaster^ 
^lachinc-nuiker ;  for  iinproveirients  upon  Thomas  John- 
son's patent  machine  for  dressing  cotton,. silk,  and  other 
goods  by  power.     Dated  April  17,  1806.  v* 

Thomas  James  Plucknjitt,  of  tlie  parish  of  Christ 
Ciiurcb,  io  the  county  of  Surrey,  Agricultural  Machine- 
maker ;  for  a  machine  fpr  dibbling  and  drilling  all  kinds 
of  grain  and  pulse.     Dated  April  17,  1806, 

AvTHOKY  Francis  BtRTE,  of  the  parish  of  Saint  Duor 
stan  in  the  West,  in  the  City  of  London,^  Merchant;  for 
a  machine  for  casting  or  founding  types,  letters,^  and  or- 
naments, usually  made  use  of  in  printing.  ^ 
Dated  April  29,  1806. 


« 


THE 


REPERTORY 


o# 


ARTS,    MANUFACTURES. 

\  AND 

AGRJCULTUliE. 


Ko.  L.  SECOJfD  SERIES.  July,  1806. 

Specification  of  thf  Patent  granted  to  David  Hardie,  of 
the  Parish  of  Saint  James ^  fVesttninsfer^  in  the  Cotmty 
of  Middlesex,  Gentlejnan ;  for  the  Imprapement  of  an 
Apparatus  for  Weighings  in  a  Manner  less  liable  to  Er^ 
tor,  and  with  greater  Expedition,  than  by  any  of  th^ 
Modes  of  weighing  hitherto  Used. 

With  Engfniyings.' 

Dated  March  19.  ISOo! 

X  O  all  to  whom  these  presents  shalf  come,  &cl 
Now  KiJoif  \t,  that  I  thef  said  DaVid  Hardte,  in  com* 
pliaiice  with  the  siftd*  pi'oVisOf,  db  thus  particularly  de^ 
^ribe  and  ascertain  the  nature'  of  vtiy  said  invention,  and 
the  manner  in  which  the  sanie  is  to  be  performed^ 

Fig.  ly  (Plitte  IV.)  shews  the  manner  oP  delineating 
Certain  scales  on'  the  scahi-board  at)piro^iated  for  thef 
weights,  for  the  piifpose  of  p<!iintff)g  out,  oh  mere  in/ 
upection,  the  total  gravity  of  the  weights  placed  upon 
these  scales  by  means  of  mensuration.  The  largei' 
i^ale  A  &  sb^ws  the  total  gravity  of  the  weights  pHtceil 
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on  it,  stated  in  hundreds  and  quarters ;  and  tlie  smaller 
scale  C  D  shews  the  total  gravity  of  the  weights  placed  on 
It,  stated  in  ponnds«  The  weights  belonging  tq  the 
larger  scale  to  be  the  larger  kind  of  weights,  consisting 
6i  hundred  weights  and  quarter  hundred  weights.  The 
weights  belonging  to  the  smaller  scale  to  be  the  smaller 
kind  of  weights,  consisting  of  a  fourteen  pound  weight, 
a  seven  pound  weight,  a  four  pound  weight,  a  two 
pound  weight,  and  a  one  pound  weight.  The  larger 
scale  to  be  divided  into  spaces  equ^l  in  number^with  the 
quarters  of  hundred  weights  contained  in  the  Avhole  of 
the  weights  required  to  cover  it,  and  these  spaces  to  be 
of  a  like  form,  and  of  a  size  to  admit  of  a  quarter  hun- 
dred weight  to  stand  on  it  in  a  firdi  manner.  The  smaller 
scale  to  be  divided  into  tvrenty-cight  equal  spaces,  of  a 
like  form,  and  of  a  size  to  admit  of  a  pound  weight  to 
stand  on  it  in  a  firm  manner,  taking  car^  that  the  weights 
be  so  formed  as  not  to  require  a  scale-board  much  above 
the  size  of  those  now  in  use.  I'he  bottoni  of  each  h^If 
hundred  weight  to  form  a  square  equal  to  two  spaces  of 
the  larger  scale,  and  the  bottom  of  each  quarter  hun- 
dred  weight  to  form  a  size  and  shape  of  one  of  the  spaces 
of  that  scale.  The  bottom  of  the  fourteen  pound  weight 
to  cover  half  the  length  of  the  smaller  scale,  that  of  the 
seven  pound  weight  one-fourth  part,  that  of  the  four 
pound  weight  one-seventh  part,  that  of  th^  two  pound 
weight  one-fourteenth  part,  and  that  of  the  ofie.poun4 
weight  one-twenty--eighth  part.  The  sides  of  all  the 
^^eigbts  to  be  perpendicular,  and  the  amount  to  be  stated 
on  the  scale,  in  progressive  number^,  close  to  the  placet 
the  weights  stand  on.  When  any  number  of  the  largev 
y  eights  are  placed  in  close  succession  on  the  larger  scale 
at  the  b^inning  thereof,  and  in  the  directioji  from  A  to 
B,  each  taking  up  its  due  spac^,  the  nupfibeiv  visible 

next 
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next  to  tbe  last  weif^ht  are  the  total  gravity  of  these 
weights  stated  in  hundreds  and  quarters,  the  first  number 
being  the  hundreds  and  the  second  number  quarters  ;  and 
when  any  number  of  the  smaller  weights  are  placed  in  close 
succession  on  th*?  smaller  scale  at  the  beginning  thereof, 
and  in  the  direction  of  C  to  D,  each  occupying  its  due 
space,  the  number  visible  next  to  the  last  weight  is  the 
total  gravity  of  these  weiglits  stated  in  poutids.  For  in- 
stance, if  five  half  hundred  weights,  a  quarter  hundred 
weight,  a  fourteen  pound  weight,  a  seven  pound  weight, 
and  a  one  pound  weight,  be  thus  placed  on  their  proper 
scales,  the  total  gravity  will  appear  on  mere  inspection 
to  he  two  hundred  weight  three  quarters  of  a  hundred 
weight  ^nd  tWj£!nty-two  pounds ;  the  hundreds  and  quar-^ 
ters  being  seen  on  the  larger  scale,  and  the  pounds  on 
tiie  smaller  scale.  On  the  same  principle  the  scale  or 
scales  on' the  scale-board  appropriated  for  the  weights 
misrht  be  constructed  various  other  wavs.  The  remain- 
ing  figures  shew  certain  apparatus,  to  prevent  tlie  neces- 
sity of  removing  the  greater  number  of  weights  firom  the 
scale-board  on  each  operation,  varied  to  suit  the  difTerent 
situations  for  weighing  the  different  quantities  weighed 
at  each  operation,  and  the  different  sizes  of  the  goods. 

Fig.  2,  an  elevation  of  the  scale-board  for  the  weights 
wlien  fixed  to  the  ground  by  means  of  a  bolt  placed  a 
little  below  the  level  of  the  floor,  and  running  through  a 
staple  in  the  centre  of  the  bottom  of  the  scale-board. 
A,  the  staple  of  the  scale-board.  B,  the  bolt  to  be  pushed 
backwards  and  forwards  by  the  lever  C  by  means  of  a 
rack  at  the  end  of  the  bolt,  and  corresponding  teeth  at 
the  end  of  tbe  lever.  D,  a  staple  to  guide  the  bolt,  and 
resist  its  pressure  upwards. 

Fig.  3,  a  perspective  view  of  the  apparatus  without 
the  scale-board. 

M2  Fig. 
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Fig.  4y  tbe  ^jpale-board  for  the  goods  when  fixed  to  th$ 
ground  by  Iwp  united  claws  placed  a  little  bdow  the  le« 
▼el  of  jthe  floor,  and  holding  two  projecting  pieces  zU 
t^cHe^  to  two  of  the  sides  of  tbe  board.  A  A,  the  two 
projecting  pieces.  .B  B,  tbe  two  unitec)  claws.  C  C^ 
staples  in  which  the  claws  pxfvi  to  ppen  and  shut.  D|  sta- 
ple and  pin  to  assist  jthje  ojther  stjiples  to  prevent  tl^e 
pressare  upwards. 

Fig.  5,  the  sca|e-board  for  the  goo(}s,  yith  ^he  iysp 
projecting  pieces. 

Fig.  6,  |:he  united  cla^sps,  with  their  ^p||es  an<}  piq. 

Fig.  7)  an  ^ppar^tus  fixed  tu  tl^e  CiPiling,  When  t|iQ 
weight  £j  %uspen4ed  by  ^  rppc  passing  over  the  puUiea 
CC,  is,  raised  up  to  the  bpi.t  A,  by  its  own  weight  drops 
on  the  arm  of  t))^  jbeam,  which  supports  the  goods ;  tbe 
click  B  catching  one  of  tjie  ratchet  teeth  at  the  uppec 
^nd  of  jthe  bolt,  prevents  the  bolt  from  being  foYppd  up- 
wards, and  the  claw  at  the  lower  end  prevents  (he  ariji 
escaping  at  either  side.  On  pulling  tbfs  rope  F  iha^ 
passes  over  the  pullies  D  Q  thjel  flick  is  cjisengag^d,  and 
the  wicight  E  raises  tb^  l^olt. 

Fig.  8,  sectipii  of  the  principal  parts  of  an  apparatus 
to  support  the  scaje-board  and  weighty,  and  to  raise  tfieoi 
^tilt  highpr,  should  opicasion  require.  The  pjnion  C, 
turned  by  ^he  raising  apparatus,  of  my  p^tqnt  crane  ^,  a 
lever,  or  a  winc}i»  sicting  on  the  rack  B,  raises  tl|e  board 
A  ^o  receive  (hp  spale-board  an4  weights,  apd  to  sup^ 
port  them,  or  raise  them  bigbf^r.  A  f^^chet  wheel  and 
plick  pfeyents  the  board  A  froo)  dropping  down  by  the 
pressi^r^  of  the  spale-bpard  iin4  weights. 

Fig,  9,  an  apparatus  for  raising  and  lowering  ttie 
whole  beam  witli  scale-boards,  goods,  and  weights,  or 
^or  supporting  or  raising  the  scale-board  with  the  weights 

*  The  specification  of  this  patent  will  be  insetted  in  a  following 
^tiRkber. 

only. 
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i)iily;  Ay  a  lever,  which  admits  of  being  lengthened  oc- 
casionally by  drawing  out  of  it  tbi^  pi^ce  B.  C,  a  rope 
to  move  the  Jever.  D,  a  c<atch  to  kjecp  down  the  lever, 
£y  a  rope  over  the  puUies  F  F  to  disengage  the  catch. 

)f  ig..  10,  section  of^  the  like  apparatus  with  Fig.  9,  as- 
fiAsted  with  a  wheel  and  pinion.  By  pulling  the  rope  Jf 
attached  to  j^nd  coiling  round  the  circumference  of  the 
wheel  Cy  the  pinion  B  turns  rounc^,  and  acts  on  the  teeth 
at  the  end  olf  the  lever  A.  The  lever  is  kept  stationary 
by  the  ratchet  wheel  £  and  click  F,  which  i^  4^^%%^ 
by  the  rope  H  passing  over  the  pulley  G. 

In  witness  whereof,  &c. 


Obszrvatioks  by  the  Patentee. 

•The  scales  which  determine  the  total  weight  on  the 
board,  as  well  as  the  shape  of  the  weights,  being  modi- 
fied according  to  the  various  cases  to  which  tliey  are  ap-- 
|)lied,  I  refer  to  the  two  follo\\ing  examples,  in  addition 
to  the  one  adduced  in  the  si^ecification,  viz. 

First  Example. 

Fig.  1 .  Plan  of  a  board  for  the  weights,  ^bout  thirty**  i* 
eight  inches  by  thirty-two  inches,  capable  of  weighing  a 
ton  ;  on  which  are  delineated  two  scales,  one  of  larger 
divisions  for  the  half  hundred  weights,  and  the  other  of 
smaller  divisions  for  the  pound  weights. 

Fig.  1 2.  Plan  of  a  half  hundred  weight  of  cast-iron. 
A,  an  excavation,  forming  the  hnndle  without  projecting. 

Fig.  (3.  Elevation  of  a  half  hundred  weight.  A,  an 
excavatioi),  forming  the  handle,  with  B,  a  hole  for  lead 
to  adjust  it. 

Figs.  14  and  15.  Plans  of  two  half  hundred  weights^ 
siiewing  the  manner  they  m'c  placed  to  fill  a  square  air 
lotted  for  the  amount  of  a  hundred  weight. 

r.g. 
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Fig.  16.  End  elevation  of  the  pound  weights  of  brass^ 
fitted  to  the  scale  of  an  inch  to  a  pound,  the  part  scooped 
out  at  the  sides,  being  to  receive  the  points  of  the  fingers 
and  thumb  to  lift  them  without  handles. 

The  larger  weights  are  placed  on  their  particular  scale, 
beginning  at  A  on  the  left,  and  proceeding  to  the  right, 
and  so  on  with  each  row.  The  first  hundred  weight  co* 
vers  the  blank  square,  the  second  the  square  marked  \ , 
the  third  that  marked  2,  and  so  on. 

The  pound   weights    are    placed  on  their  particular 

'fscale,  beginning  at  B  on  the  left,  and  proceeding  to  tlie 
right. 

There  is  no  scale  for  the  quarter  weights,  being  at 
most  only  two  in  number,  namely,  a  half  bundi'ed  weight 
and  a  quarter  hundred  weight,  of  which  the  total  is  evi- 

.  dent  on  inspection.  The  totals  of  the  hundreds  and 
pounds  are  indicated  by  the  numbers  next  to  the  weights, 
respectively  on  the  right  hand.  Hence  it  follows,  that 
the  amounts  of  the  weights  on  the  board  in  hundreds, 
quarters,  and  pounds,  are  accurately  known  to  the 
weighers  by  mere  inspection  ;  and  that  the  book-keeper 

'  has  it  in  his  power,  with  a  glance,  to  discover  whether 
the  weighers  call  the  proper  weight.  The  greatest  indi- 
vidual weight,  for  the  purpose  of  being  portable,  is  a 
lialf  hundred  weight.  When  a  very  light  package  is  to 
be  weighed  with  %  board  adapted  for  a  much  greater 
weight :  a  hook  and  eye  are  to  be  used  at  each  of  the 
two  cords,  suspending  the  board  for  the  weights  at  A  and 
C,  in  order  to  shorten  them,  and  prevent  the  board 
firom  leaning  to  one  side.  Where  a  chain  instead  of  a 
rope  is  used,  one  of  its  links  might  serve  as  an  eye  to  the 
book. 


Secqnd 
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Second  ExampU. 

Being  a  board  with  vertical  scales,  shewing  the  total 
height  in  pounds. 

Fig.  n.  I'lan  of  a  board,  with  A  a  rertical  scale,  for 
the  larger  weights,  of  a  thickness  after  the  rate  of  one 
inch  for  every  ten  pounds  ;  and  B  a  vertical  scale  for  the 
smaller  weigbts,  which  are  one  pound  each,  and  one 
inch  in  thickness. 

Fig.  18.  Elevation  of  the  board  and  scales. 

Fig.' 19.  Plan  of  the  larger  weights. 

Fi^.  30.  Plan  of  the  smaller  weights,  each  weight  ha- 
ving a  iiole  through  the  ceiitre,  to  admit  the  scale. 

In  consequence  of  exhibiting  the  amount  of  the  weights 
on  the  board,  by  means  of  a  scale,  with  ma^matical 
precision,  the  patent  weighing  apparatus  obviates  the 
numerous  errors  of  the  common  mode  of  weighing  ari<- 
sing  in  the  proccsss  of  counting  tlie  larger  weights,  and 
adding  the  sums  of  the  smaller  weights  to  <]eteTmine  that 
amount ;  and  at  the  sanre  time  performs  ^he  operations 
with  much  greater  dispatch,  as  may  appear  from  ttte.foU 
lowing  particulars. 

With  respeet  to  the  number  of  the  smaller  weights,  the 
comnK)n  mode  is  subject  to  a  choice  of  evil».  If  they 
were  more  numerous  they  would  require  more  time  iif 
finding  the  amount,  and  also  be  more  liable  to  error  in 
the  addition ;  but  by  being  only  five  in  number,  namely, 
a  one  pound  weight,  a  two  pound  weight,  a  four  pound 
weighty  a  Seven  pound  weight,  and  a  fourteen  pound 
weight,  they  occasion  a  waste  of  time  in  producing  the 
quantity  required.  For  instance,  if  a  one  pound  .weight, 
a  two  pound  weight,  and  a  four  pound  weight  were  laid 
on  the  board,  and  sliould  prove  one  pound  short  of  the 
weight,  this  additional  pound  could  only  be  obtained  by 
the  complicated  mode  of  placing  on  the  board  a  seven 

pound . 
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pound  weighty  and  removing  the  two  pound  weight  and      flIBJEBDC 
the  four  pound  weight,  whereas  the  patent  apparatus,  bj 
admitting  into  use  a  multiplicity  of  the  smaller' weigbh 

•  iirithout  being  liable  to  efror,  could  inr  such  case  produce 
ihe  proper  weight  hi  less  tink  by  the  sftnple  operation 

'  of  placing  an  add.itionut  p6und  weight  on'  die  boards 
vhUe  the  waste  of  time  Arising  from  the.  extraordinary 
agitation  of  the  beam  occasioned  by  placing  a.  seveil 
pound  weight  on  the  boafd,  abd  removmg  ,lhe  two 
pound  weight  and  the  four  pound  weighty  would  be  pre- 
vented.  A  still  fartli<ir  lioss  of  time  is  incurred  through' 
the  operation  of  counting  the  larger,  and  adding  th# 
jnims  uf  the  smaller  weights,  which  is  an  evil  entirely 
Obviated  by  the  scaled  of  the  patent  weigfaibg-apparatus^. 
ahewing'the  total'weight  on  mere  inspection. 


Specificatioi  vf  the  Patent  ^f anted  to  Malcolm  Cowan; 
Cotnmandev  in  his  Majesty's  R&itfal  Navy;  for  Improve* 
ments  in  the  Construction  of  Sails  f&i^  Ships  and  Fesseti 

'   qf  all  Descriptions.     Dated  Juiie  11,  1805.' 


To 


.  With  Engravings. 


al^  to  whom  these  presents  shkU  <!oiiie,  &ct 
Now  KNOW  TE,  that  in  compliance  with  the  said  ptoviso, 
I  the  said  Malcoloi  Ccm^^ifh'  do  helreby  describe'iind  ascer- 
tain the  nature  of  my  said  invention,  anidP  the  manner  iff' 
which  the  same  is  to  be  performed,'  by  the  plans  or  draw- 
ings in  the  margin  of  thefse  pre&ents ;  that  is  to  say : 
The  salh  are  to  be  niade  of  canvass,  or  any  other  proper 
substance,  article,  or  material,  with  the  cloths  or  seannt 
horizontal,  with  a  reef  or  reefs  at  the  foot  according  td 
the  vst  they  are  intended  for,  and  are  to  be  so  constfdcted, 
as  to  reef  or  reduce  at  the  foot  or  lower  parts,  ds' well  as 
ait  the  head  or  u[)per  parts,  and  to  havc(  as  many  reefs  ad 

may 
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be  thought  necessary.  The  reefd  are  to  be  made 
or  without  bands  at  the  fore  or  afterpart  of  the  sails,' 
;6f  or  reduce  and  set  again  by  means  of  the  bands^ 
3t>holeSy  ropes,  lines,  points,  robins,  gaskets,  blocks, 
bles,  cringles,  and  hanks,  all,  or  as  many  of  which 
lay  be  required,  according  to  the  dimensions  of  the 
and  other  circumstances.  The  .bands  to  be  either 
:d  or  not  as  may  be  found  necessary. 

Explanation  of  the  Drawings; 

The  courses  and  top-gallant-sails  to  be  reefed  from  the 
deck,  and  the  top-sails  by  one  man  or  more  at  each  lower 
yard  arm.  A,  Fig.  21,  (Plate  IV.)  the  after  part  of  the 
sails.  B,  a  strong  band  on  the  after  or  fore  part  of  the 
sails,  sewed  on  at  the  upper  part  only,  and.  roped  fit 
the  lower  parts.  C,  tlie  lonj^  clews  pf  the  course- formed 
by  the  bight  of  the  leech  rope,  and  rope  of  the  reef  band, 
with  thimbles  seized  in  above  the  tack  blocks  for  lashing 
the  Ipw^r  clews  to.  D,  the  tacks  and  sheets  iit^^  to  t^ 
upper  .clews  of  the  courses  with  thimbles  above  the  tackf 
blocks.  £,  The  buntlines  brought  up  through  the  •  tidrn^ 
bles  H,  on  the  foot  ropes  of  the  sails  and  bent  to  tbe 
cringles  I,  on  the  ropes  of  the  reef  b^nds»  F,  amall 
ropes,  or  .gaskets  rove  occasionally  as  a  reef  line  in  sepa* 
rate  pieces  through  eyelet-holes  ui^der  the  re^  l^ds^' 
.fmd.iqafle  fa^t  to  the  middle, or  (quarters  of  the  sail  fat 
coi^ping  the  slack  sail  when  reefed,  in  the  ./Wake  pf  the 
reef  bands.juid  quarters.  G,  thi9i))les  in  the  clews,  ear^ 
ii^,  aQd  J^ches;  ;K,  thimbles  on  the  foot  rope  widi 
te^iogs  rofe  through  th^m.  L,  the. reef.  tackJe^jiMSii^*^ 
passing  through  tl^imbles  in.  the  dews  pf  the  tpp^^l, -a;^ 
brought  up  and  bent  to  the  cringles  above  tbe  upper  )n«|f 
)>a^d.  M,  a  boom  tackle  or  burton  booked  to  Uie  reef 
pmidi^n^.  N,  tlie  crow£?ot  legs  to  the  top^g^UaQt 
Iwidine,^  fpr,  keeping  the  slack,  sail^iyp  dear.of  .^bestsHr^ 
Ymu  IX.^SscoND  Series.  N  ^  B. 
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N.  B.  Th6  i^ef  bands  are  sewed  by  the  Uppef  part  td 
the  after  part  of  the  sails,  to  prevent  the  rope  from  girt- 
ing the  sail  when  the  whole  sail  is  set.  The  rope  of  the 
reef  band  of  the  course  is  the  same  size  as  the  common 
foot  rope,  and  the  foot  ropes  must  be  in  proportion  to  the 
rate  of  the  ship :  for  first  rates,  three  three-quarters  or 
foiKinch;  second  rates,  three  and  an  half;  third  rates^ 
three  inch  rope,  as  the  quantity  of  sail  below  the  reef 
band  does  not  require  so  strong  a  foot  rope  as  when  the 
whole  sail  depended  on  it.  The  rope  of  the  reef  bands 
of  the  top-sails  should  be  smaller  than  the  leech  ropes,  as 
the  foot  of  the  sail  will  be  considerably  strengthened  when 
reefed.  These  sails  are  not  so  heavy  as  the  common  ones. 
A  seventy-four  gun  ship's  course  is  reduced  in  weight 
about  two  hundred  pounds,  as  the  points,  bands,  and 
eyelet-holes  of  the  old  reefs  are  not  required,  nor  any  ad- 
ditional geer.  Men  of  war  will  find  one  reef  at  the  foot 
of  the  top-sails  very  useful  in  chace,  in  squally  weather, 
or  when  obliged  to  haul  suddenly  on  a  wind  or  on  other 
occasions ;  merchants^  ships  will  only  require  two  reefs  in 
the  top-sails,  4s  the  squarest  part  of  the  sail  is  taken  off 
by  reefing  at  the  foot  instead  of  the  head,  but  more  reeft 
may  be  added  if  necessary.  When  the  courses  are  to  be 
reefed,  cast  off  the  lower  clews  from  the  thimbles  in  the 
upper  clews,  haul  up  the  slack  sail  by  the  buntlines,  and 
haul  tort  the  reef  line  one  part  at  the  time  from  the  mid- 
dle of  the  siail  towards  the  clews,  and  make  it  fast  round 
the  upper  clews,  so  as  to  confine  the  lower  clews ;  to  set 
the  sail,  reeve  a  few  turns  of  the  lashing  for  the  clews,  and 
*baul  them  down,  over-hauUng  the  reef  line  add  buntlines ; 
toreef  the  top-sails,  send  a  man  up  to  each  lower  yard 
arm,  settle  the  hallyards,  and  haul  the  sail  down  by  .the 
reef  tackles,  and  pass  the  turns  of  the  earings  through  the 
thimbles  in  the  earing  cringles  and  on  the  foot  rope,  and 
niake  them  fast  i  hoist  the  sail  tort  up,  haul  through  the 

slack 
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sAack  of  the  buntlines,  and  haul  tort  the  reef  line  on  each 
ftide  towards  the  clews  and  make  f;ist ;  the  top-gallant  * 
sails  are  reefed  from  the  deck  by  the  clew  lines  and  a 
single  buntline  with  a  crowfoot ;  the  buntlines  and  reef 
lifies  will  confine  the  slack  sail  when  reefed  close  up  in 
die  wake  of  the  reef  band,  and  the  buntlines  will  only 
require  to  be  kept  hand  tort  as  is  usual  to  prevent  then^ 
Sxoxtk  chafing  the  sail. 

Advantages  proposed^ 

To  enable  ships  to  reef  their  courses  in  a  few  minutes 
when  on  a  lee  shore  in  stormy  weather,  when  it  may  b« 
necessary  to  reduce  the  sails,  at  the  same  time  dangerous 
to  take  their  effect  off  the  ship  by  hauling  them  up,  to 
reef  them  on  the  yard ;  or,  wlien  the  ships*  crews  are  re- 
duced by  sickness,  by  part  of  them  being  in  prizes,  or 
employed  on  shore,  or  weakened  by  labour  or  fatigue  ; 
in  gales  of  wind  in  frosty  weather  when  it  is  difficult  to 
handle  the  sail ;  in  merchants*  ships  with  few  seamen, 
and  partly  manned  with  invalids,  Lascars,  Indians,  or 
negroes,  &c.  &c.  The  sails  can  be  hauled  up  and  set 
again  in  less  time,  as  one  part  of  the  sail  is  taken  off  or 
'set  again  at  a  time,  and  consequently  receives  less  of  the 
force  of  the  wind.  When  ships  are  obliged  to  carry  a  press 
of  sail  in  squally  weather,  in  chace  or  other  occasions,  the 
sails  may  be  reefed  and  sot  again  in  a  minute,  without 
starting  tack  or  sheet,  or  risque  of  splitting ;  if  a  sail 
should  split  in  one  part,  it  would  be  stopped  by  the  reef 
bands.  When  the  sail  is  hauled  up,  it  will  be  almost 
furled  to  the  yard,  from  the  buntline  being  brought  abaft 
the  sail,  and  bent  to  the  cringles  on  the  rope  of  the  reef 
band.  The  weight  of  the  reefs  is  removed  from  the  yard 
to  the  foot  of  the  sail,  without  increasing  the  strain  on 
the  yards.  The  sails  being  reduced  at  the  foot  instead  of 
the  head  will  stand  longer  and  better  in  a  gale  of  wind, 
as  the  squarest  part  of  the  sail  is  taker  off  when  reefed. 

N  2  When 
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When  carrying  sail  in  action,  these  sails  can  be  bauled  up 
f,%  the  lower  part  out  of  the  way  of  the  fire  from  the  guns^ 
pr  in  fishing  the  anchor,  as  the  fore  sail  is  very  often  k^ 
the  way^  particularly  to  leeward.  The  expense  of  these 
saiis  will  be  less,  and  they  will  last  longer  from  not  being 
ao  liable  to  split  in  hauling  up  or  setting ;  half  worn  ^s^ils 
are  worth  altering,  as  tiiere  will  be  a  considerable  saving 
in  the  wear  and  tear  of  the  sails.  Ships  with  these  sails 
will  make  quicker  voyages  from  the  safety  with  which 
they  can  carry  sail  by  day  or  night,  aqd  in  many  situa* 
i^ons  would  be  in  perfect  safety^  when  ships  with  the  old 

pails  might  be  utterly  lost 

•  • 

Observations, 

The  sails  made  pn  this  plan  are  applicable  to  ships  and 
yesseb  of  ^very  description,  and  may  in  many  situation<i 
fhat  ships  are  liable  tq  be  in,  be  the  means  of  saving  theni 
.from  destruction,  particularly  in  the  winter  season,  when 
so  many  ships  are  unavoidably  exposed  in  gales  of  wind 
to  the  dangers  ef  lee  shores  and  narrow  seas. 

N.  B.  One  principal  object  of  my  invention  is,  the  ap« 
plication  of  a  reef  or  reefs  at  the  bottom  of  the  sails,  whict) 
has  not  been  heretofore ;  but  the  same  may  either  be  used 
alone,  or  in  conjunction  with  a  reef  or  reefs  at  the  top 
of  the  sails,  as  at  present  in  use.  Another  object  of  my 
invention  is^  to  have  the  cloths  of  which  the  sails  arc; 
made,  and  seams  or  joiqings,  horizontal  instead  of  verti- 
cal ;  but  my  improvement  in  reefing  is  equally  applicable 
to  sails,  the  qloths  and  seams  of  which  are  vertical.  Ano- 
ther improvement  is  shewn  in  sail  marked  O  in  the  said 
drawings,  which  ma\^  be  applied  to  ships  and  vessels  of 
all  descriptions  qsing  fore-and-aft  sails,  and  may  servq 
occasionally  for  awnings,  and  facilitate  the  management 
of  brigs,  ketches,  schooners,  sloops,' and  cutters,  in  blow- 
ing  or  bad  weather.    In  witnesa  whereof,  &c. 

S^ecificaiion 
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Speci/icatioh  of  the  Patent  granted  to  John  Trottek,  qf 
SohO'Square,  in  the  Countj/  of  Middlesex^  Esquire ;  for 
a  Rotmy  Engine^  for  applying  the  Powers  of  Fluids 
as  First  Mmjci^s^  and  for  various  other  Purposes, 


T, 


With  an  Engraving. 
Dated  November  14,  1805. 


O  all  to  whom  these  presents  shall  qomei  &e« 
Now  KNOW  YEf  that  in  compliance  with  the  said  prdviso^ 
)  the  said  John  Trotter  do  hereby  declare,  that  my  said 
invention,  and  the  manner  in  which  the  same  is  to  be 
carried  into  effect  and  practice,  are  described  ip  manner 
following ;  that  is  to  say :  my  rotary  engine  consists  of 
the  following  parts  put  together  in  a  workmanlike  man- 
ner, or  one  or  more  of  the  same  may  constitute  one  piece 
in  the  casting,  fashioning,  or  making;  where  circum- 
stances or  convenience  may  admit  of  such  fabrication. 

1st,  A,  Fig.  22,  (Plate  IV.}  a  circular  piece  called 
fhe  outer  barrel. 

2dly,  B,  a  circular  piece  called  the  inner  barrel. 

3dly,  C,  a  circular  piece  called  the  eccentric. 

4thly,  D,  a  piece  called  the  sweep,  which  shuts  com- 
pletely across  the  space  between  the  inner  and  outer 
barrels,  so.  as  to  intercept  the  communication  in  that  part. 

5thly,  caps  or  covers  at  each  end  of  the  said  pieces^ 
which  close  the  space  between  the  two  barrels,  and  serve 
by  grooves  or  other  wxU-known  fi.ttings,  to  keep  thq 
pther  parts  in  their  respective  places. 

The  situations  and  motions  of  the  parts  herein  enume- 
rated, are  as  follow :  1 .  The  barrels  are  concentric.  2.  Th^ 
sweep  is  capable  of  moving  or  revolving  (either  by  abso- 
lute or  rotative  motion)  through  the  space  between  the 
][>arrels :  it  may  be  either  separate  from  the  barreb,  or  it 

may 
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BKiy  be  fix^d  to  ^ther  or  both  of  them,  Hiid  in  t}ic  ]asu 
Qzentioncd  cases,  the  barrel  or  barrels  to  M-Irtcl)  the- 
SH'eep  shall  or  may  be  so  fixed  will  necessarily  move 
along  with  it.  The  sweep  is  so  well  fitted  or  fixed,  that 
no  fluid  shall  pass  through  the  places  of  its  apposition  or 
junction  with  the  barrels  anci  caps,  or  as  that  the  quan- 
tity suffered  to  pass  shall  be  inconsiderable.  3.  The  ec- 
centric is  of  such  a  diameter  and  so  wrought,  tliat  its 
concave  and  convex  surfaces  shall  touch  the  inner  and 
cmter  barrels,  and  that  the  places  of  contact  shall  not  ad- 
mit  any  fluid  tp  pass  between  the  eccentric  and  each  bar- 
rel severally,  or  at  least  that  the  quantity  which  may  so 
pass  shall  be  inconsiderable.  The  eccentric  is  capable  of 
rotation  in  its  own  plane  or  periphery,  but  not  otherwise 
with  relation  to  the  caps  ;  and  it  has  a  long  perforation 
through  which  the  sweep  is  put,  consequently  the  sweep 
imd  the  eccentric  will  always  move  together. 

The  Opa^ation  or  Effect  explained^ 

It  may  be  pointed  out,  as  distinguishing  characters  of 
my  said  engine,  that  whenever  the  sweep  is  moved,  the 
space  which  is  comprehended  between  the  barrels  and 
the  eccentric,  and  the  posterior  or  binder  surface  of  the 
sweep,  will  be  continually  enlarged,  and  tliat  the  space 
which  is  in  like  manner  comprehended  between,  the  bar- 
rels and  the  eccentric,  and  the  anterior  or  fore  surface  of 
ibc  sweep,  will  be  continually  diminished,  excepting  that 
soon  after  the  sweep  has  passed  at  or  near  the  places  of 
contact -between  the  eccentric  and  the  outer  barrels,  the 
posterior  space  will  be  suddenly  diminished  by  .the  sepa- 
ration of  all  that  portion  thereof,  which  was  compre- 
hended between  the  eccentric  and  the  outer  barrel,  in 
consequence  or  by  reason  of  the  said  place  of  contact 
JKiving  cQme  to  be  behind  the  sweep.     And  also,  that 
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soon  after  the  sweep  has  passed  at  or  neaf  the  place  o^ 
contact  between  the  eccentric  and  the  inner  bari^I,  the 
posterior  space  will  be  suddenly  diminished  by  the  sepa- 
rdtion  of  all  that  portion  thereof  which  was  compre- 
hended between  the  eccentric  and  the  inner  barrel,  in 
consequence  or  by  reason  of  the  said  place  of  contact 
having  come  to  be  behind  the  sweep ;  and  the  said  por* 
tions  so  separated  will  in  each  case  respectti'ely  become 
portions  of  the  anterior  spaces,  in  consequence  or  by 
reason  of  the  interval  or  distance  which  will  at  the  sama 
time  be  formed  or  made  between  the  eccentric  and  the 
barrel  immediately  before  the  sweep.  Whence  it  is 
manifest,  that  if  any  fluid  be  forced  by  gravity,  elasticity 
or  othervvi:$c,  through  one  or  more  apertures  from  without 
into  tlie  space  on  one  side  of  the  sweep,  that  pressure 
will  carry  the  sweep  forward  and  the  eccentric  along  with 
it,  togetlier  with  such  barrel  or  barrels  as ,  by  the  con* 
struction  as  aforesaid  shall  or  may  be  fixed  to  the  sweep  ; 
and  moreover,  if  there  be  any  one  or  more  other  aper- 
tures communicating  from  the  opposite  side  of  the  sweep, 
in  order  to  allow  the  said  fluid  to  escape,  or  be  carried  off, 
9r  condensed,  or  otherwise  disposed  of,  all  such  portions 
of  the  said  fluid  as  by  the  changes  of  situation  of  the  sweep 
hereinbefore  descl'ibed,  shall  be  separated  from  occupy* 
ing  part  of  the  space  behind  the  sweep,  and  shall  come 
to  occupy  part  of  the  space  before  the  same,  will  in  fact 
so  escape,  or  be  carried  ofl',  or  condensed,  or  disposed 
of,  and; the  rotary  motion  of  the  engine  iiill  be  kept 
up,  and  may  be  applied  as  a  first  mover  to  other  works^ 
BO  long  as  a  due  supply  of  the  said  fluid  shall  be  afforded. 
And  it  is  farther  manifest,  that  in  case  the  rotary  mo* 
tion  of  the  said  engine  be  produced  by  any  force  not  ap* 
plied  to  its  internal  parts  in  the  manner  hereinbefore  de^ 
Bcribedi  and  any  fluid  be  admitted  to  communicate  with 
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the  pofllerior  space  within  the  same,  the  said  fluid  so  aa« 
aoitted  will  flow  into  of  be  absorbed  in  the  said  space 
which  become^  continually  ^fijarged,  and  will  afterwards 
Jbe  transferred  to  and  drawn  out  of  the  anterior  space 
which  becomes  continually  diminished  as  aforesaid  ;  and 
that,  in  this  application^  the  said  engine  may  be  used.to 
raise  or  give  motion  to  fluids  in  any  direction  whatever. 
And  I  do  hereby  declare,  that  my  said  engine  is  to  be 
constructed  or  made  with  such  apertures,  by  me  called 
passages,  for  the  introduction  and  admission,  and,  for  the 
subsequent  escape,  carrying  off,  condensing,  disposing 
of,  or  driving  out  such  fluid  or  fluids,  as  shall  or  may  be 
introduced  therein  ;  and  that  I  do  so  introduce,  for  the 
purposes  and  uses  aforesaid,  various  fluids  severally,  auch 
as  water  or  other  dense  fluids,  air  or  steam,  or  vapours, 
m*  other  rare  and  elastic  fluids,  all  or  any  of  which  maj 
be  produced  or  extricated  by  heat  or  otherwise. 

And  farther,  that  the  said  passages  may  be  opened  or 
made  in  various  parts  of  the  said  engine,  as  wi|l  be  sufi- 
ficiently  obvious  to  any  person  skilled  in  the  construction 
of  works  of  the  like  nature  ;  but  that  I  prefer  making  the 
said  passages  in  one  or  both  of  the  barrels  as  near  the  sweep 
as  conveniently  may  be,  so  that  one  or  more  passages  shall 
be  OB  one  side  of  the  sweep,  and  the  other  passage  or 
passages  on  the  other  side  thereof ;  and  in  these  cases  it 
will  be  requisite  that  the  sweep  should  be  fixed  to  the 
one  or  both  barrek,  in  which  such  passages  may  be  or 
shall  be  so  made. 

.  And  I  do  farther  declare,  that  my  said  etigine  is  in-" 
tended  to  be  connected  with  other  works,  in  order  to 
drive  the  same  as  a  flrst  mover,  by  the  well-known  meani 
of  connecting  first  movers,  so  as  to  carry  on  the  various 
processes  ^and  operations  of  mills,  manufactories,  the 
propeUing  of  vessels,  and  performing  various  kinds  of 

mechanical 


1 

1      *^ 

4.> 

tf.  a 

I         6.t 

4% 

.., 

0.. 

1    " 

4.i 

B.9 

1    ,.' 

6.0 

J.O 

i  J ' 

t.l 

2.1 

1  " 

S.t 

., 

1  " 

S.3 

i.a 

\  t.« 

6.0 

?■" 

r^ 


the  Peitifers  of  Fluids  as  Fh^st  M^foerSf  ttc,         91 

mechanical  work  on-board  the  same;  the  deepening  of 
harbours,  giving  motion  to  carriages,  and  of  producing 
other  effects,  which,  on  account  of  their  extent,  magni- 
tude, number,  and  evident  practicability,  do  not  require 
to  be  enumerated. 

And  farther,  that  in  the  case  wherein  my  said  engine 
is  employed  to  raise  or  give  motion  to  any  fluid  intro*- 
doced  therein,  the  effects  produced  will  be  of  the  same 
description  as  those  of  sucking,  lifting,  or  forcing  pumps, 
fire-engines,  forge  and  furnace  bellows,  ventilators,  win^ 
nowing  fans,  and  such  other  engines  as  operate  by  giving 
jnotioa  to  fluids. 

And,  with  regard  to  the  said  circular  barrels  and  eccen^ 
trie,  that  I  give  the  preference  to  the  cylindrical  foragi, 
but  tlu^t  the  cylindrical  form  is  ndt  absolutely  necessary, 
inasmuch  as  the  said  parts  may  have  the  form  of  fVoa*- 
trums  of  cones,  or  other  figures  described  by  rotatioo. 
^nd  the  said  figures,  with  tlie  dimensions  thereof,  are 
sufficiently  indicated  by  the  description  and  eflfects  herein 
before  given  and  pointed  out. 

And,  lastly,  with  regard  td  materials  and  fitting ;  that 
the  materials  must  be  taken  according  to  the  intended 
uses,  and  the  judgment  of  the  engineer,  who  may  use 
metal,  wood,  paper,  leather,  glass,  pottery,  or  any  other 
lit  substance.  The  fittings  must  in  general  be  good*  and 
the  work  true :  and  it  scarcely  needs  be  remarked,  that 
steam  requires  closer  fitting  (or  packing  if  needful)  than 
water,  and  water  requires  closer  fitting  than  air  for  blow- 
in|^  or  fanning  where  the  pre96ures  are  not  considerable, 
and  motion  rapid.  And  that  when  convenience  in  other 
respects  may  make  it  desirable,  a  degree  of  windaee  may 
be  allowed  between  the  moving  parts  respectively. 
Ifl  witness  whereof,  &c. 
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Specification  of  the  Patent  granted  to  Martin  Cawood, 
of  Leeds y  in  the  Coimty  ef  York^  Brass  and  Iron  Faun* 
der;  Jot  an  ImprovemaU  in  the  manufacturing  of  Me- 
tallie  Cocks  Jar  conoeying  and  stopping  of  Liquids. 


T. 


Dated  May  15,  1806. 


O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE^  that  in  compliance  with  the  said  proviso^ 
I  the  said  Martin  Cawood  do  hereby  declare,  that  my 
said  invention  is  described  in  manner  follomng  ;  that  is 
to  say :  Instead  of  casting  the  cocks  of  brass,  which  has 
iiitherto  been  the  practice,  I  cast  them  of  iron,  and  face, 
plate,  bush,  or  cover  with  brass  or  bell  metal,  or  sach 
like  metal,  or  composition  of  metals,  those  parts  of  the 
piston  and  cylinder  which  come  in  contact  with  each 
other  when  the  cock  is  in  use.     This  facing,  plating, 
boshing,  or  covering,  to  be  fastened .  on  by  cementing^ 
tinning,  soldering,  or  brazing,  and  the  piston  and  cylin- 
der are  fitted  with  each  other  in  the  usual  ^ way. 
In  witness  whereof,  &c. 


Observations  by  the  Patentee. 

The  common  composition  for  brass  cocks,  which  is 
made  of  copper  and  lead,  is  found  by  experience  not 
adapted  to  bear  the  extremes  of  heated  steam  and  a  cold 
or  frosty  atmosphere.  The  copper  being  saturated  with 
a  large  proportion  of  lead,  its  properties  are. made 
tender,  and  easily  susceptible  of  expansion  and  contrac- 
tion by  heat  and  cold,  which  causes  the  cocks  frequently 
to  burst.  The  lead  also  makes  the  metal  cloggy,  and  by 
a  very  small  heat  will  strike  to  the  surface ;  consequently 
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a  great  deal  of  friction  is  produced,  which  very  often  so 
fiutens  the  cock  that  it  cannot  be  turned,  or  takes  away 
the  smoothness  which  ought  to  remain  in  the  piston  and 
cylinder,  and  then  the  oock  is  usieiess,  not  being  air-tight. 
Cocks,  plated  as  above  specifiec),  are  not' liable  to  these 
objections,  as  it  is  universally  allowed  by  all  engineers^ 
that  go^  soft  iron  is  found  to  stand  better  than  any  other 
metal  the  extremes  of  heat  and  cold ;  hence  steam  cy- 
linders and  hot  water  pumps  for  engines  are  now  made 
wholly  of  that  metal.  The  pietal  also  with  which  the  pis« 
ton  and  cylinder  of  these  cocks  are  plated,  being  of  small 
weight,  the  patentee  can  afford  to  make  it  of  such  superior 
quality,  that  the  objections  made  against  common  cock*- 
metal  cannot  apply  to  his  mixture,  which  is  made  of  bell- 
metal,  wherein  no  lead  is  used.  Common  cocks  when 
put  of  repair  are  in  general  sold  as  old  metal ;  for  when 
they  are  ground  two  or  three  times,  the  hole  in  the  pis- 
ton is  so  low  in  the  cylinder  that  it  will  not  admit  a  suf- 
ficient quantity  of  fluid  equal  to  the  bore  of  the  cock, 
but  in  these  plated  cocks,  when  the  piston  is  worn 
too  low  (which  will  rarely  be  the  case,  owing  to  the  su- 
perior quality  and  hardness  of  the  metal  which  comes  in 
contact  when  in  use)  the  piston  or  cylinder  can  be  plated 
at  a  trifling  expense,  and  the  cocks  rendered  as  good  a^ 
Dew :  this  in  large  cocks,  for  which  this  invention  is  moire 
especially  adapted,  will  be  a  very  great  saving. 

N.  B.  Cocks  of  all  calibres,  from  one*fourth  of  an 
inch  upwards,  made  to  fix  on  all  kinds  of  iron,  copper, 
or  lead  pipes,  with  flanges  or  tinned  tails,  at  half  the 
price  of  the  common  brass  cocks  of  equal  bore^  pay  l^ 
ji^a4  at  the  oiaMifCtory  in  Leeds. 
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On  the  Nhiufe  4nd  Properties  iff  Manures^  and  the  JUbde 
of  preparing  and  apffdying  ihem  to  various  Soik.  By 
Ai^THun  Youwc,  Bsg.  F.  R.S. 

(Continued  from  Page  37.) 

CHAPTER  III. 
Oflime^ 

jHLFTER  the  Toluai«»  which  hare  boen  written  upeo 
tliis  manure,  it  ought  to  have  been  well  understood  ia 
f  very  Tariation,  ^nd  in  every  application ;  but  so  much 
theory  has  been  mixed  with  facts^  that  the  contradictiom 
are  numerous  and  perplexing.  The  only  chance  of  at- 
taining plain  and  simple  truths  will  be,  to  reject  all  opi<i 
nions,  and  ej^amine  the  language  pf  ei^periment  alonev 

§  \,—Th^  Nature  of  Lifne. 

All  fasird  calcareous  substances,  of  whatever  colours  or 
other  quality,  will  burn  into  liipe :  marbles  of  various 
sorts,  limestone,  chalk,  spar,  &c.  Tb^  operation  of  firie 
^xpels  from  these  substance  certain  portions  pf  water 
and  carbonic  acid,  leaving  pure,  or  nearly  pure,  calca- 
reous earth  :  which,  while  deprived  of  its  ^cid,  has  cer<^ 
tain  caustic  and  other  qualities.  It  has  a  strong  power  of 
re-absorbing  moisture  and  carbonic  acid  when  exposed 
to  the  atmosphere,  and  from  all  other  bodies  with  which 
it  comes  in  contact ;  but  it  cannpt  unite  with  the  air  un- 
less it  is  previously  moistened :  100  parts  of  lime  f^bsorb 
about  28  of  water.  To  regam  its  fiill  portion  of  air  from 
the  atmosphere,  it  requires  a  year  or  more ;  but  not  if 
spread  purposely  *.  One  thousand  bushels  p^  acre  have 
been  spread  in  Derbyshire.  In  the  proportion  qi  tw^Hy 
cwt.  of  lime  gaining  five  cwt.  frpm  the  atquosphere^  that 
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quantity  would  gain  above .  thirty  tous  from  it  ^«  Of 
how  great  consequence  is  it  to  discover  the  eflEsct  of  car- 
honic  acid  on  vegetation  ? 

Relative  to  the  other  constituent  parts  of  h'me,  there 
is  yet  in  the  chemical  world  some  uncertainty.  Mr. 
Boyle  says  expressively^  that  he  has  found  sulphureous 
particles  in  lime.  There  is  no  doubt  of  iron  being  con* 
tained  in  many  lime-stones.  Dr.  Priestley  conjectures^ 
that  some  of  (what  he  calls)  the  phlogiston  of  the  fuel 
adheres  to  the  lime.  Lavoisier  declares,  that  quick-lime 
contains  a  great  quantity  of  the  matter  of  pure  fire.  He 
notes  also  some  slight  traces  of  volatile  alkali,  if  burnt  in 
a  close  vessel.  It  is  soluble  in  about  700  parts  of  water. 
The  observation  of  Guytbn  de  Morveau,  that  lime  is 
Composed  of  carbon,  nitrogen,  and  hydrogen,  is  not  suf- 
ficiently cleared  up  ;  it  contains  phosphorus  f. 

These  remarks  are  applicable  to  the  purer  limes ;  others 
less,  pure  contain  a  portion  of  calcined  sand  and  clay. 
But  whatever  is  peculiar  to  lime  depends  on  the  calcare- 
ous earth.  There  is  one  material  variation  in  the  nature 
of  lime,  which  arises  from  the  stone  having  a  mixture  of 
magnesia  in  it.  Mr.  Teanant  has  explained  this  fully  in 
the  Philosopliical  Transactions,  by  comparing  the  lime- 
stone of  Doncaster  with  that  of  Ferrybridge :  the  latter  is 
very  pure ;  and  the  former  contains  three  parts  of  pure 
calcareous  earth,  and  two  parts  of  magnesia.  Bredon 
litne  in  Derbyshire  is  of  the  same  quality.  Magnesian 
lime-stone  is  easily  known  by  the  slowness  with  which  it 
dissolves  in  acids ;  the  colour  is  also  a  means,  if  not  ab- 
solutely  of  detecting,  at  least  of  suspecting  its  presence, 
jTor  no  lime-stone  that  breaks  blue  contains  it  \  the  hue  is 
jgenerally  brown,  or  of  a  fawp-colour.    It  has  been  found 
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^         from  many  observations  to  i>e  mischievoas  i!i  agriculture, 
as  calcined  magnesia  is  a  poison  to  plants. 

^  ^.-^The  Properties  of  Lime. 

These  arc  evident  to  any  person  who  considers  the  con* 
stituent  parts.  By  its  calcareous  earth  in  a  mild  state^ 
that  IB,  wlien  all  or  much  of  its  carbonic  acid  is  rc-ab« 
lorbed,  it  has  all  the  properties  of  chalk  or  marie,  so  far 
as  the  calcareous  quality  ia  concerned  ;  it  yields  that  sub- 
.  ^nce  to  plants,  if  wanted  ;  it  neutralizes  acid  salts,  and 
coosequjsntly  ^vill  act  powerfully  on  all  ppat  soils,  whe- 
tlicr  bogs,  fens,,  or  pipors  :  but  it  will  not  give  tenacity 
to  sand-like  marie,  ^)or  tbfs  friabilitj'  to  clay  which  chalk 
will  eflect.  When  laid  on  in  its- caustic  state,  and  espe- 
cially in  large  quantities,  it. destroys  the  spontaneous 
growth  of  tliose  and  such  like  soils  ;  for,  though  it  resists 
putrefaction,  (which  is  no  good  quality,)  yet  it  resolves 
organic  substances  into  a  mucus  ^.  The  trutl)  pf  thi^ 
observation  is  visible  on  limed  moors ;  and  (his  is  a  verj 
Taluable  <]uality,  when  the  spontaneous  growth  is  a  nui- 
sance, as  it  generally  is  on  those  soils.  It  strongly  at- 
tcscts  inflammable  substances,  such  as  sulphur  and  re- 
nns  t  \  and  pr.  Darwin  ingeniously  supposes,  that  by  its 
umon  with  carbon  it  renders  that  substance  soluble  in 
water^  forming  a  hepar  carbonis.  But  circumstances 
which  demand  reiterated  experiments,  and  l^re  in  truth 
extremely  curious,  can  be  no  piore  than  hinted  at.  It  is 
in  a  state,  when  slacked,  of  such  extraordinary  divisi- 
bility, that  it  is  capable  of  much  more  intimate  combinsi- 
lion  with  other  substances  than  either  marie  or  chajk. 

Id  proportion  as  the  carbonic  acid  is  beneficial  to  ve- 
getation, must  be  in  a  great  measure  the  importance  of 
time.     But  here  some  obscurity  attends  the  subject ;  for 
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neither  in  this  respect,  nor  Tirith  any  view  to  its  phos- 
phorus^ fire,  volatile  alkali,  or  any  other  secondary  con- 
stituent part,  is  it  to  be  considered  as  directly  yielding 
the  food  of  plants.  A  thousand  practical  observations 
prove,  tlmt  upon  very  poor  soils  it  has  no  eflect ;  and 
that  the  benefit  derived  from  it  is  in  proportion  to  the 
undecomposed  vegetables  in  the  land. 

§  3. — CoUtcting ;  Preparation. 

Lime-stone  exists  io  many  districts  unknown  to  the 
farmer :  in  this  respect  it  varies  from  chalk.  In  the  south- 
eastern counties  of  the  ktngdom,  the  basis  of  which  is 
chalk,  a  farmer  may  be  almost  sure  that  chalk  is  under 
him,  though  perhaps  .at  a  depth  unprofitable  to  work ; 
but  lime-stone  is  more  various,  and  found  in  more  insu- 
lated situations.  The  common  test  is  by  pouring  a  pow-^ 
erful  acid  on  the  stone ;  yet  this  test  is  not  practically 
correct ;  for  some  specimens  which  effervesced  with  nitric 
and  muriatic  acids  would  not  burn  to  lime  with  anv  i«eat 
that  could  be  applied :  the  cause  seemed  to  be  a  great 
mixture  of  micacious  particles. 

Calcination  is  the  preparation  of  lipie;. an  operation 
pretty  well  known,  wherever  it  is  commonly  found. 
Kilns  are  of  various  constructions^  and  of  v^ry  different 
degrees  of  merit.  To  describe  them  would  swell  tlic5H» 
papers  to  too  great  a  bulk  :  the  most  profitable  arc  tiic 
perpetual  draw-kilns,  egg-shaped,  vith  a  short  neck, 
and  a  roof  over  the  mouth  in  the  shape  of  an  extin- 
guisher, open  at  the  pgint ;  this  gives  a  draft.  Effective 
burning  is  a  point  of  much  consequence;  as  thecaus* 
ticity  of  the  lime  depends  on  the  entire  expulsion  of  tlie 
carbonic  acid,  known  instantly  by  its  levity  in  the  hand. 
It  is.  burnt  with  wood  in  various  kilns  ;  and  with  pear, 
culm,  or  small-coal^  in  draw-kilns. 
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§4. — State;  Application^ 

The  most  material  distinction   in  the  application  of 
lime  is,  t!iat  of  spreading  it  fresh  in  its  most  caustic  state  j 
or  keeping  it  till  slacked,  and  till  it  has  re-absorbed  more 
or  less  of  its  carbonic  acid.     The  common  practice  of 
various  districts  has  ascertained  this  point  very  satisfacto* 
rily,  and  in  perfect  conformity  with  chemical  principles.. 
Upon  all  soils  in  a  state  of  nature,  and  greatly  abound- 
ing with  undecayed  vegetables,  which  are  required  to  be 
speedily  destroyed,  it  should  be  and  is  spread  hot  /ram 
ike  kiluj  as  it  is  termed,  which  is  in  its  most  caustic  state. 
But  in  other  cases,  by  the  general  practice,  and  con- 
sistently with  principles,    lime   is  slacked  before  it   is 
spread.     Upon  waste  lands  the  causticity  has  an  evident 
and  necessary  effect ;  but  not  upon  cultivated  soils,  where 
th^ntiseptic  quality  of  thd  substance,  while  deprived  of 
its  carbonic  acid,  would  tend  to  prejudice  rather  tbait 
improvement.     When  the  lime  has  regained  its  gas,  it 
rather  promotes  putrefaction  ;  and  if  carbonic  acid  lie 
really  a  food  of  plants,  the  acquisition  of  so  large  a  quan* 
tity  in  the  soil  cannot  hp  immaterial. 

A  truly  practical  husbandman  of  great  experience  gives 
directions  for  the  application  which  merit  attention 
*'  Let  the  whole  quantity  of  lime  intended  to  be  used  on 
any  given  field  of  moderate  size  be  laid  inter  one  beap» 
where  water  can  be  had  most  conveniently.  Let  it  be 
there  thoroughly  slackened  ;  and  immediately  after  it  is 
told,  which  it  will  be  in* a  day  or  two,  fill  the  carts,  and 
spread  the  lime  out  of  them  with  shovels  equally  ovier 
the  surface.  The  more  common  method  of  laying  it 
down  iR  small  heaps  over  the  whole  field,  to  slack  by 
rain,  is  very  erroneous :  it  is  liable  to  get  too  much  rain, 
which,  in  place  of  reducing  it  into  a  fine  powder,  con- 
verts 
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verts  it  into  a  running  mortar,  in  which  state  it  will  nei- 
ther spread  equally,  nor  mi^  whh  the  Boil  *•"  And  Mr. 
\Vight  remarks,  for  the  same  reason,  that  both  the 
>9oii  and  the  lime  should  be  quite  dry  at  the  time  of. 
spreading*  In  Dumfriesshire,  quick-lime  being  compared 
with  that  which  had  Iain  in  a  heap  for  several  years,  ia 
consequence  of  a  law-suit,  the  latter  did  much  more 
good  than  the  former  f. 

§  5. — SeasdU. 

.  Wh«.  tap«rem.„u  ..e  ».,!„»  «,  upon  .  Wgi 
scale,  and  draw-kilns  are  kept  at  work  through  the  year^ 
the  choice  of  season  becomes  of  secondary  importance } 
but  liming  should  otherwise  no  more  go  on  in  winter  than 
building.  It  may  be  continued  from  March  to  October  j 
but  summer  is  the  best  season.  It  should  be  spread  on  a 
layer  one  full  year  before  ploughing,  that  it  may  hare 
time,  as  Mr.  Craike  observes,  to  fix  itself  firmly  on  the 
sward.  If  ploughed  too  soon,  it  falls  to  the  bottom  of 
the  furrow,  and  will  be  the  sooner  lost ;  for  it  continually 
sinks.  The  same  observation  has  been  made  in  Perth- 
.shire  ;  they  do  not  plough  till  it  has  taken  a  firm  gripe  of 
the  ground  {.  The  same  was  the  result  in  Lancashire. 
Three  years  before  breaking  up  a  ley,  part  was  limed 
with  three  hundred  bushels  an  acre ;  and  another  part^ 
only  one  year  before  ;  the  former  produced  oats  10  for  1 
of  the  seed,  the  latter  6  for  1  §. 

• 

■    *  Mr.  Craike,  of  A|bigland.    Trans.  Domf.  Soc.  No;  IL  p.  S4* 
"    t  Report^ 

'     I  Stausticai  Account  of  Scotland^  vol.  XIX.  p.  4S6. 

$  Dr.  Campbcirs  ComiTiunicatloD  to  the  Board  of  Agricnltans. 
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.  §  6.— Skoii/^, 

It  would  be  easy  to  collect  many  authorities,  and  even 
respectable  ones,  which  specify  the  quantities  that  have 
been  used  successfully  ;  but  the  advantage  would  not  be 
considerable,  unless  there  was  a  clear  reference  to  other 
circumstances.    In  the  practice  of  the  greatest  and  most 
able  cultivators,  soils  are  rarely  analized  cavefully  by  a 
chemical  operation ;  and  without  this  our  information  can 
only  be  had  by  halves.     The  want  of  chemical  examina* 
fion  g(>ing  band  in  hand  with  farming  practice  has  left 
agriculture,  as  a  science,  but  in  its  infancy.    The  largest 
quantities  that  have  been  spread,- and  with  entire  pro* 
jiriety,  have  been  on  bogs  and  peat  moors,  and  on  moun* 
tains;    ,The  Bishop  of  Landaff  speaks  of  one  thousand 
bushds  pet  acre  on  moors  in  Derbyshire  with  great  suc- 
cess;  five  or  six  hundred    are  there  not  uncommon. 
Lord  Chief  Baron  Foster,  in  Ireland,  went  as  far  as  to 
three  hundred  barrels  on  a  moory  waste,  and  found  the 
greater  the  quantity  the  greater  the  imorovement.     Dr. 
Anderson   tried  firom  one  hundred    to    seven  hundred 
bushels  per  acre,  and  found  the  good  effect  to  increase 
regularly  with  the  quantity*     In  more  common  cases, 
the  quantities  vary  in  general  practice  from  thirty-six  to 
t)ne  hundrecl  and  sixty  bushels* 

§  l.—SoiU 

Upon  peat  bogs  and  peat  moors  and  mountains,  the 
subject  is  discussed  as  soon  as  named.  Experiments  on 
every  scale,  and  under  a  very  great  variety  of  circum- 
stances, sp^  an  uniform  language :  the  benefit  pf  ap- 
plying lime  is  great  and  decided.  Qi^  these  it  operates 
by  means  of  aii  its  most  essential  qualities.  Its  causticity 
destroys  a  great  spontaneoys  growth,  and  converts  it  into 

atnucus. 
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a  macusv  which  the  atmosphere  turn^  ittto  vegetable 
mould.  Up6n  Kming  Kedgley-moor,  in  Northumberland, 
covered  with  Ung,  the  ling  was  killed  ;  and  three  tons  an 
acre  of  iVhite  clover  were  mown  without  sowing^  any  ** 
The  ling  flourished  in  the  sulphuric  acid,  wtitch  piesetvtA 
the  seedir  of  vegetables  embedded  in  an  antiseptic  mass ; 
biit  this  (wlien  neutralized  into  gypsum)  assisted  piitre>-' 
faction  t,  and  prepared  the  destroyed  veg^ables  to  give 
oourisfam^  to  the  dormant  seeds. 

Next  to  peait  soils,  other  wastes  that  are  in  a  state  of 
pature  are  tboae  an  which  time  has  the  greatest  effect. 
Part  of  Meridan-heath  was' fallowed  for  a  year,  and  ten 
acres  trebly  folded  with  one  thousand  sheep,  ten  actes 
well  dressed  with  good  rotten  dung,  and  ten  acres  well 
limed ;  and  all  sown  with  oats  and  seeds.  The  part 
folded  had  not  a  bag  of  oats  an  acre,  and  the  seeds  not 
worth  saving:  diat  which  was  dunged  succeeded . ver)^ 
Itttte  better ;  that  which  wgs  limed  produced  a  most  ex- 
ceUent  crop  of  oats  and  seeds  {. 

On  many  soils,  the  circumstance  of  being  foil  of  ub* 
consumed  vegetable  particles  is  alone  sufficient  to  ensufe 
great  benefit  from  Hme.  **  In  Glendale-ward>  North* 
.umberliind,  the  soil  is  naturally  dry,  du%,. light,  full  of 
fifaroas  roots,  and  when  in  fallow  on  passing  over  it  yott' 
sink  tb  the  ankles.  After  bein^  sufficiently  limed  the 
fibrous  roots  disappear,  the  soil  becomes  denser,  firm  to 
tread,  retentive  of  moisture,  and  produces'  better  and 

*  Sir  Digby  Legard. 

f  Mr.  Kirwan  expressly  layt,  that  gypsnm  has  %  itptic  quality ; 
but  1  am  aware  of  Mr.  Davy's  experiments  to  tha  conirarv.  At  thr 
fact  de|)ends  entirely  on  the  quantity  used,  I  conceive  that  repeated 
trials  are  ne cKisary  to  deteroune  the  questioo*  A  /Uih  salt  assists  pu* 
Incfiiction,  mttcA' resists  iL 

J  Warwick  {leport. 

V  2  more 
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more  abundant  crops  of  grain  :  laid  to  grass,  white  clover 
appears  to  an  inch  where  lime  was  spread  *.'*  And  iii 
another  case,  in  the  same  county,  the  soil  light,  dry, 
and  chanellj/y  but  clear  from  broom,  the  effect  was  equally 
great.    In  such  instances,  to  destroy  the  roots  is  to  con«* 

« 

solidate  the  land.  Even  on  a  burning  sand,  four  ohaU 
droQs  per  acre  h^ve  had  a  striking  effect,  but  it  was  Oh' 
vered  with  a  mossy  sward  f.  On  other  soils^  accounts  are 
various,  but  many  are  rpcoqciieable  to  each  other ;  and 
probably  all  would  be  so  if  every  circumstance  had  been 
reported.  It  does  *^  worst  of  all  on  a  cold  hungry  clay  X.^^ 
On  strong  d^ep  clay,  extremely  retentive  of  moisture, 
no  perceptible  good  was  produced  in  eight  years  § ;  but 
gn  the  ^'  rich,  loose,  firiable/'  puffy  days  of  Aberdeen* 
shire,  the  want  of  lime  is  the  want  of  wheat  || .  It  is  ob. 
yious  to  every  reader  how  such  accounta  harmonize. 
There  would  b^  little  use  in  quoting  the  many  cases  in 
which  lime  has  failed.  It  cannot  succeed  where  it  has 
pothing  to  work  upon,  in  the  farmer^s  language ;  it  can* 
not  succeed  where  water  deprive^  it  of  its  most  material 
properties ;  it  cannot  succeed  where  frequent  repetitions 
have  given  a  full  dose,  perhaps  too  much  of  calcareous 
earth,  and  consumed  every  vegetable  particle.  Proper 
limeing  we  have  just  found  to  consolidate  a  loose  soil ; 
^k  too  much  renders  it  soft  and  fuzzy,  so  that  wheat  looses 
at  its  root-^."  In  such  cases  the  author's  |idvice  is  to  roI| 
well  after  a  frost. 

I  applied  lime  in  various  quantities  with  the  asb^  of  a 
deep  paring  and  burning.  The  crops  %vere  great,  but 
pot  the  smallest  benefit  from  the  lime.    I^o  wonder  ;  the 


*  Northumberland  Report. 

t  Marshall's  Yorl^ 

J  Blithe. 

§  Wighr. 

,i  fteport. 

%  Jenkimon. 

fir0 


ilcde  qf  preparing  and  appb/ing  il^em  to  various  Soils*  100 

fire  bad  converted  the  vegetable  particles  to  ashes,  tha( 
is,  to  carbon,  alkaline,  and  other  salts,  and  calcined 
eai'th. 

Much  might  be  added  to  this  chapter,  on  the  repetU 
tion  of  limeing,  which  in  Yorkshire*,  Wiltshire  t>  Sm»* 
sex,  &c.  has  been  found  useless  or  pernicious ;  and  also 
on  the  courses  of  crops  after  such  manures.  But  brevity 
is  necessary  in  a  memoir,  whi(:h  of  course  embrace  so 
many  subjectSp 

JLivie-Stone, 

Not  to  multiply  chapters  and  sections  needlessly,  { 
tball  here  add,  that  powdered  lime-stone  has  been  tried, 
and  feund  to  have  exceilent  effect  on  such  soils  as  other 
calcareous  manures  operate  ou  successfully.  Lord  Kaimes 
says,  that  it  is  an  excellent  manure.  Du  Hamel  found  it 
so  in  France.  Dr.  Anderson  c^Us  it  ^'  most  beneficial  ;*' 
und  says,  that  he  has  seen  the  model  of  a  mill  for  pounds, 
jng  it.  In  North  America  a  red  crumbling  lime-stone  is 
found  to  be  an  excellent  manure  |,  and  pulverized  stone 
had  there  gre^t  effects  §.  The  rotten  limo-stonc  of  the 
county  of  Cork  U  is  probably  of  the  same  nature  as  that 
of  America.  The  immense  benefit  of  lime-stone  gi^avel  la 
Ireland  is  known  to  every  body :  it  has  been  used  with 
great  success  ip  Aberdeenshire  %  I  am  in  doubt  whe* 
ther  it  is  not  the  J)est  of  all  manures  for  improving  a  bog, 
its  great  weight  giving  the  pressure  so  much  wanted  oa 
peat-moss, 
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§  i\!^Tkc  Nature  of  the  Ashes  resulting  from  HiU 

OperatioiL 

.  We  shall  examine  the  result  of  burniog. 
1st.  Vegetables. 

1.  Clay, 

2.  Loam, 
2d.  Earths,  including,'^ 3.  Sand, 

4.  Chalk. 

5.  Peat. 

Under  one  of  which  heads  every  soil  may  be  arranged. 

These  two  articles  will  iiicliide  all  that  generalty  comes 
within  the  sphere  of  parinp:  and  burning ;  for  the  animal 
substances  in  this  case  are  too  inconsiderable  to  demand 
attention,  although  the  ^destruction  of /iViing' animals,  as 
worms  and  insects,  is  a  main  benefit  of  the  work. 

Paring  and  burning,  says  Mr.  Kirwan,  reduces  the 
toots  of  vegetables  to  coal  and  ashes,  and  thus  prepares 
both  a  stimulant  and'  nutriment  for  plants. 

Lord  Dundonald  observes,  tliat  '^  it  is  only  from  the 
ashes  of  fresh  or  growing  vegetables  that  saline  sub* 
stances,  or  alkaline  salts,  are  to  be  obtained ;  none  can 
be  got  from  peat  or  decayed  vegetable  matter. ..  The  sa« 
line  matter  produced  in  the  process  consists  of  vitriolated 
tartar ;  the  alkali  of  the  burnt  vegetables  combining  with 
the  vitriolic  acid,  which  in  different  states  of  combination  is 
contained  in  most  soils.  Vitriolated  tartar  has  very  pow* 
erful  effects  in  promoting  vegetation.''  It  promotes,  aa 
IVIr.  Senebier  remarks,  the  decomposition  of  water.  It 
.  will  hereafter  be  seen,  that  hydrogen  is  a:roQst  active  food 
,of  plants.  Whatever,,  therefore,  assists  in  this  decompo- 
sition, must  act  a  very  important  part  in  vegetation.    ^. 

Mr.  Fourcroy  thinks,  that  the  ashes  of  burnt  vegeta* 
bles,  which  have  been  supposed  to  consist  of  earth  or 

day, 
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of  friability,  which  dpes  not  periqit  it  to  combine  ;i?ith 
any  other  substance ;    the  sulj^huric  acid,  which  most 
clays  contain,  is  dissipated  ;  the  iron  and  the  clay  itself 
are  oxygenated,  and  a  faculty  in  some  cases  to  generate 
nitre  is  given.     In  its  burnt  state,  also,  it  has  a  power  of 
combining  with  the  salt  of  urine.      Burnt  clays,  when 
strewed  on  the  ground,  says  Dr.  Darwin,  may  contribute 
to  vegetation,  by  their  parting  with  their  oxygen  in  a 
fluid  not  a  'gaseous  form ;  which,  united  with  carbon, 
or  phosphorus,  or  nitrogen,  might  supply  nutritious  fluids 
to  the  roots  of  vegetables.    Its  texture  is  extremely  be^ 
neficial  in  dividing  and  attenuating  the  harshness  of  stiflf 
soils,  and  rendering  them  more  absorbent.    These  cir- 
cumstances are  amply  sufficient  to  account  for  the  benefit 
which  many  persons  have  derived  from  the  practice  of 
burning  clay  and  marles.     Mr.  Leslie,  in  Ireland,  made 
jgreat  exertions  in  this  way  ;  Mr.  White  Parsons  has  burnt 
the  earth  out  of  ditches  and  drains  successfully  ;  and  Mr. 
Boys,  in  Kent,  has  been  long  in  the  h^bit  of  doing  it; 
paying  his  men  six  pence  per  load  of  ashes  for  digging 
and  burning. 

CHAPTER  VI. 

•  Pari/ig  and  Bunting. 

These  aite  mechanical  operations ;  and  though  nothing 
is  directly  added  to  the  soil  by  them,  yet  the  effects  are 
in  many  instances  very  extraordinary,  and  as  such  ought 
to  be  treated  of  here.  There  is  no  subject  in  husbandly 
about  which  so  many  misconceptions  are  afloat,  or  sudi 
misrepresentations  hazarded,  as  on  this. 
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fiJ-^TAk  Properties  of  the  AsheSj  resulting  fro^n  Paring 
.  *    .  '  • 

and.  Burning. 

Vegetable  asho  imbibe  carbonic  acid  fropi  the  atmo- 
9{^ere^.  They  act  in  decomposition,  and  yiek)  three- 
fourths  in  cairbonic  acid)  and  one-fourth  a  litUe  infiaoi- 
n^able ;  and  last  many  years,  by  rq-absorbing  in  winteip 
tlie  principles  they  had  lost  in  summer  f. 

I  imagine  that  the  adrantage  of  paring  and  bnrning 
.8ome  soils  depends,  on  the  heat  emitted  from  the  burning 
vegetable  fibres  uniting  oxygen .  ivith  tlie  day,  wbieh 
forn^  more  than  the  half  of  the  slices  pf  turf  as  they  are 
dug  from  the  ground  t^ . 

That  the  ashes  produced  by  paring  mid  burning  ope- 
ratic as  a  rery  powerful  manure^  cannot  be  doubted; 
.since  in  nine-tenths  of  the  trials  febat  have  been  made 
through  the  vide  range  of  so  many  counties,  the  crops 
i^uch  followed  fa^ve  been  found  to  be  very  great  indeed, 
and  generally  superior  to  tho^ .  procured*  by  mean^  .of 
any  oiher.  nianure.  It  is  not  the  M^ant  of  this  success  t)iat 
lias  noade  so  many  enemies  to  the  practice,  <  but- rather 
the  contrary  ;  the  crops  have  been  so  large,,  snd  iso  often 
repeated,  because greai^  tha(  the  soil  has  been. left' in  a  * 
s^te  of  exhaustion. 

,  ,Tb^  ^^  ^  subject  that  demandsi  theiattention  of  'the  c>z^  i 

pfrioaental  chemist,  ipdre  -than  ^cnost  others  in  the  theory 
of  f  gricdture.  The-iCxaminalions  whieh  have  been  made 
on  ihc'^shes  qf. vegetables,  and  xif  earths^  will  aeoount 
•fp^  a  certain  degree  of  beiiegt  resulting  from  their  use  ; 
•  Vp^  pefli^ips  .its  does,  not*  fully  accoaat  for  tlie  eimraious 
crops  which  are  gained  by  the  operation  of  paring  'Sind' 
burning.    I  have  gone  through  not  an  inconsiderable 

«  Pxitstlcy.  t  Fabbroni.  %  Dftrwia. 

-  ;  /^  :»•.•.....  1-  .  ^eours^ 


; 


M4it*fp»9ariti§:mi.^iffyiHt  <*rti4»  —iw¥i  fli7r>U  W  * 

tl|i»  fiiiit ;  bat  ttqr  f eyytrh  inufcgaot  .etttirely*ampfieJ<|aB>C 
Vhm  i^Tmation  of  cfaatfcoal,  ^sulpkate  oi  tfiirtivv  aod'|ib4ii^« 
piMfaB  of  hm%,  ^kh  the:  dacomyyatwi  of  urakeriiMidAhm. 
Oxygenation  of  ckjr,  added. to  the  meabooieil  eiiaqgei* 
eieoted  fagr  ^eiiMy  magr  Qertaiii}]^  acooaiQr}'fi»>  ^^Mti* 
siderafak.'part  o^thoiinpcoMaMiit. 

,    §  3.-r7%«  Paring  and  the  JSurxiing^^ 

The  cominqp  .pran^lioo  i»  to  pa{e  firopy^  ti^p j9<;b^  «io. 
peat  soib  to  half  an  inch  on  others:  an  inch  is  the  more 
general  depth* 

'  Mr.  Wiflft^,  o£  Deybyabin^  has^  plougbed.  nioe  ipctes 
'  deep,  aad  burnt  (be  vhok  frrrow.  with  tbe  awstanae  of 
coal  3ldei:  manuring  tloable  tbe  quaptity  of  land  boontp 
bm  working  an  imnense  improfveiiieQt  on  the  apace  tbua 
deefxljFi  bnmtb  I  have^^eii  othisr  case»  in  which  four 
iachos  «deplh  waa  burnt  witb:  gsecO;  •suficess.u  In  th$  fena 
ofCaaibridgeibire  thfrpariBgisdone  wkh  a  plougb^.aoil 
^  depth,  firom  .one  inck  to,  two..  Qn  sand  the  pacing 
should  be  as  shallow. as* possible..  ... 

The  chief  attention  paid:  in  bttreiDg  is  to  guard  against 
too  gieat  a  calciiiation ;  aa  tbft  geo^nal  opiaion.  of  those 
who  have  most  practised  this  husbandry  ia,  that  tbe  turd 
sboild  be  .rather  scorched?  or  charred  than  reduced  to 
pshes.  If  burnt  dpting  a  brisk  windy  sands  frequently 
vitrify;,  ia£d  will  not  afterwardain  maay  years,  if  everi 
be  restored  to  a  state  capable  of  contributing  any  Uung 
to  the  support  of  vegetables :  hence  it  is  a  practice  with 
those  who  are  aWare-bf  it,  prior .  to  burning,  to  shake 
oit,v)n  dry  weather ,^  from  iftie  grasa^roots,.  the  greatest 
part  of  their  substance  witb  banrows.  The  heaps  abould 
always  be  small,  and  the  fire  be  applied  on  the  sheltered 
'    sides  of  them:  thb  method,  ia'^*  degnse^  ajiaald  be  rem 

Q2  ;gardeA 


iatkebonngcif  eartbofaliMileiiirfkiad}  ai 

alotte  aorimMed  sabiliMe,  itaUed  the  bladt  8sb» 

be  ohUJBrJy  mtad  of  a  red  kkk  aunh,  of  miKsb 

li  fciliiij  Ml  the  olwt,  and  aftesvaidt  leas  sucepUblfi 

off  jm  iBJec^flri'  9  Milelird  from  tbe  aunosphere. 

|»  fiMlioey  hfomvmi^  as  I  bafefoaad  moie  tfaaii  once 

lehai,  tbe  weatiwr  in  diyiiig  the  torf,  the  depth 
pared,  and  dK  ^e  of  die  grass ;  for  these  points 
all  ee  aiveBce  oe  the  siae  of  the  heaps. 

m  wikk  tke  Askes  are  agplkd. 


vanauoo  in  coaunon  piuc- 

two  methods :    one,  to  spread  and 

It  ;  the  other,  to  qnead  immediately, 

loBwe  dKsa  ezpoaedtoiheatmosphece  scune  months 

ia^    Mr.  Wedge,  on  the  thin  sand  m\  on 

a  ciki3^  henosa  of  Nenaaiheuheath,  bad  in  one  field  a 

erahle  experiasent;   past  ves  pared  and  burnt  in  the 

lyiaa^^  asid  the  ashes  spned  and  eaqiosed  tiH  ploughing- 

ie  the  aiwe  (or  wheat  \  part  psnd  and  burnt  late,  the 

lahes  kA  in  beeps,  a»d  spread  jest  before  ploughing  for 

irbeat }  the  tbiid  paied,  aed  not  bemt  at  all,  by  reasoi^ 

ef  bad  veatber.    The  fiat  was  by  for  the  best;  the  se- 

cetid  the  next;  and  the  third  beyond  ail  cooiparison  in« 

fcrior*    This  seeaas  to  be  a  decided  proof  that  the  ashes 

efamb  some  matter  Atim  the  atasoqpbeve,  which  «)ds  t», 

their  faniliaiiiig  qmJities. 

The  eirceaMleeccs  whicb   amy  with   proprie^  ^ 
toitched  on  neder  this  hoitf,  are, 
1st*  S|fbreadii^« 
*     adw  fihapdi  of  tUh^^ 
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Mode  ofprffi^mg-miappfying  ihmio  voHoutS^Ot^iii ' 

The  fiiet  pf  tbft  ashes  iipproring  nore  after  hating 
been  for  some  time  dSfKisecl  to  the  tftmovphere,  was  pro- 
babty  the  inoti?e  which  induced  Mr.  Tuke,  of -York,  to 
pursue  on  Ibe  wolds  of  Lincoln  a  pir^ctioe  that  desenres  - 
attention.    It  is  to  pare  along  the  oentfe  of  tbe^  lands  a  - 
'  width  sufficient  for  the  heaps  and  burning ;  to  move  the 
sodSy  in  order  to  plough  the  breadth  ;  then  to  plough  it; 
to  make  the  heaps  for  burning  on  the  land  so  )>lotighed ; ' 
by  which  means  all  the  land  ma^y  be  ploughed  before  the 
ashes  are  spread,  and  by  this  means  kept  on  the  surface : ' 
two  material  objects  being  attained ,  Ist,  the  exposition  ' 
of  the  ashes,  and,  2d,  they  are  not  ploughed  to  tbb  bot-  - 
torn  of  tlie  furrow,  but  kept  on  the  surfac^e  to  combine ' 
vath  the  land,  and  early  sinking  prevented. 

Evenness  of  spreading  is  always  a  material  object,' 
whatever  may  be  the  manure. 

Th<s  universar  practice  (excepi  in  one  very  singular 
ios^ance)  i^  to  plough  the  first  time -very  shallbw.  A 
ipuitiplicity  of  observations  have  convinced  the  fimners 
in  almost  every  part  of  the  kingdom,  that  these  ashes. 
^i|ve  a  tiBudency  to  sink ;  aqd  the  aim  has  therefore  been 
to  keep  them  ne^r  the  surface  by  shallow  tillage,  espe*^ 
oiiiHy  al  first.  The  method  of  ploughing  before  tbey 
arp  fpKlMi  <^ntirely  pliviiites  tb^  xiepcsf$ity  of  such  Ji 
|Mnactice. 

•       •  • 

As  the  work '  pan  only  be  done  in  diy  weather,  it  is 

usually  begun  in  March,  in  which  month  the  N.  E.  wind^ 

are  more  drying  than  at  any  other  time.     When  the 

apace  to  be  burned  is  large,  it  is  continued  till  Septem« 

ber  ;  and  as  the  ashes  are  the  better  for  exposition  to  tlie 

atmosphere,  any  crop  may  be  put  in  that  best  suits  the 

fifrii^er's  eonveaieoc^. 
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Mr.  DdtoD,  of  Yorkshire,  on  a  dry  loam  on  lime* 
ttooe  and  gravel.  '^  It  is  a  nHMre  chimera  to  suppose  that 
the  soil  is  diminished  by  paring  and  burning.  I  bare 
done  it  in  the  same  field  twice  in  .the  course  of  fifteen 
years,  and  coald  not  discover  it  in  the  smallest  degree  ^J* 
On  a  light  loam  in  Cornwall,  Mr.  Ans  observes,  '*  1  was 
not  thigultrbf  misled  by  speculative  writers  (who,  I  fSar, 
have  much  to  answer  for)  to  think  that  burning  caused  a 
lasting  injury  to  the  earth.  I  fallowed  three  fields.  I  ex* 
pected  them  to  continue  free  from  moss  beyond  the  com- 
mon period  of  its  return.  I  found  myself  much  mistakmi*; 
.  besides  the  crops  failing,  like  thote  of  aome  of  my  neigh- 
bours who  had  not  burned,  the  moss  returned  as  usual. 
Hence  I  and  all  my  fellow-sufferers  from  fallowing  have 
totally  abandoned  this  practice,  and  stick  to  the  antient 
one  of  burning.'* 

*'  It  has  been  the  practice  of  a  friend  of  mine;  and  his 

father  before  him,  and  of  others  before  them,  for  near  a 

century  pa»t,  (the  estate  having  been  in  the  family  for 

mtiny  generations,)  on  their  thin  lime-stone  land,  con* 

.  stantly  to  pare  and  burn  afler  ten  years'  grass.     T  h 

.  soil  is  so  thin  that  the  plough  scalps  the  rock  ;  yet  no  di- 

,  winution  of  soil  is  in  the  least  discovered  f.'* 

Sand, 

'^  Upon  sand  I  have  tried  paring  and  burning,  but  un^ 
successfully  |.'*    But  Colonel  Vavasour  speaks  of  it  fa«^ 

'  Tourhbly  on  this  soil,  and  from  experience.  Quere, 
whether  this  difference  of  result  did  not  hold  to  tbair 
courses  of  crops  ?  The  former  speaks,  in  another  caae, 
of  two  crops  of  wheat  and  one  of  oats.    The  latter,  1» 

'  turnips,  2,  buck-wheat,  3,  seeds.     If  Mr.  Wright  looked 

*  Gommunicatiou  to  the  Board  of  Agriculture^ 

t  Ur.  WiighL  X  Ibid. 
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on  sand  for  corn^  and  not  grass,  no  wonder  he  was  uil« 
successful. 

Chalk, 

Mr.  Boys,  near  Sandwich,  in  nss,  pared  and  burnt 
twenty  acres  of  loose  dry  chalk  mould,  four  inchesdeep^ 
on  a  hard  chalk  rock,  value  is,  per  acre,  and  sowed  bar- 
ley and  sainfoin  in  Marcli.  His  whole  expense,  barley 
crop  included,  53/.  Produce  sixty-six  quarters  of  bar- 
Icy,  at  26^.  86l. :  his  pr^^  53/.  or  the  fee-simple  of  the 
land  at  twenty-two  years  purchase,  the  then  price.  The 
sainfoin  took  well  *.  In  1795  he  writes  to  the  author  of 
the  periodical  work  just  quoted,  "  Should  any  of  your 
friends,  who  so  muoh  condemn  paring  and  burning,  come 
into  Kent  this  summer,  I  can  shew  them  several  scores  of 
acres  of  wheat,  barley,  oats,  and  sainfoin,  now  growing 
on  land  which  has  several  times  undergone  the  operation : 
the  crops  of  sufficient  value  to  purchase  the  land  at  more 
than  forty  years  purchase,  at  a  fairly-estimated  rent,  be- 
fore the  improvement.  This  will  be  ocular  demonstra- 
tion to  them." 

Peat. 

Twenty  years  past  a  field  of  coarse  rushy  land  was 
broken  up ;  part  pared  and  burnt,  the  rest  not.  Whilst 
in  tillage  the  part  burnt  yielded  crops  uniformly  better 
than  the  others.  It  has  been  down  to  grass  several  years ; 
the  burnt  part  is  quite  free  from  rushes,  and  cohered  with 
a  good  sweet  herbage ;  the  other  part  full  of  rushes,  and 
the  herbage  coarse  f. 

Mr.  Simpson  says,  ^*  I  ploughed  ten  acres  of  moor,  on 
a  Irme-stone  bottom,  in  the  part  most  free  from  ling, 
without  burning ;  and  I  have  had  sufficient  cause  to  re- 

•  .Annals.  f  North  Rtidiog  Report. 
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pent  it,  for  I  hare  not  bad  even  one  middling  crop  since ; 
and  although  laid  down  with  seeds,  they  hate  by  no 
means  ao  good  an  appearance  as  those  sown  the  same 
year  on  similar  soils  after  burning,  although  I  have  ex- 
pended as  much  lime  and  manure  on  this  as  on  any  part 
of  the  farm  ♦." 

Near  Orton,  on  a  peat  moss,  six  or  eight  inches  deep, 
on  a  stiff  bluish  clay ;  the  only  vegetable  produce  spongy 
moss,  bent  grass,  dwarf  rush,  &c.  wet  and  not  drained ; 
pared  three  inches  deep,  an4  burnt  in  the  spring ;  then 
manured  with  thirty  bushels  of  lime  an  acre  ;  ploughed 
slightly  for  turnips,  which  were  not  hoed.  They  were 
worth  3/.  an  acre ;  and  being  sown  with  oats,  produced 
seventy  bushels  per  acre  f. 

Miss  Graham  was  the  first  that  pared  and  burnt  moss  in 
Monteith.  Several  acres  that  were  burnt  above  forty 
yean  ago  continue  to  carty  a  close  sward  of  green  grass 
at  this  day,  without  a  single  pile  of  heath  |. 

*^  Of  all  the  methods  of  breaking  up  peaty  soils  which 
I  have  practised  or  seen,  the  best  mode  is  paring  and 
burning.  I  have  seen  various  methods  on  several  thou^ 
sand  acres,  but  none  ever  equalled  this  §.** 

* 

*  North  Rldiog  Report. 

t  Todd.    Society's  TnniactioDS. 

X  Perth  Report. 

SBftiley. 

To'B£  C0KTINU£1>  IN  OUR  KXXT. 


^) 


V 


Jpeser^tioH 


(     125     ) 

Descriptum  of  an  improved  Crane  and  HexMe  Chains. 

Invented  by  Mr.  Gilbert  Gilpin,  of  Old  Park  Xnm^ 

Worksy  near  ShifnaL 

With  Engravings. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce, 

The  Silver  Medal  and  Thirty  Guineas  were  voted  by  the 
Society  to  Mr.  Gilpin  /or  these  Inventions. 

xIaVINO  discovered  a  method  of  working  chains  of 
the  common  construction,  over  pullies,  in  all  directions, 
more  safe  and  flexible  than  the  best  hempen  ropes,  and 
at  thetsame  time  equally  uniform,  I  have  sent  by  the 
Shrewsbury  waggon,  for  the  inspection  of  the  Society  for 
the  Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, a  full-sized  pulley  in  wood,  and  a  piece  of  a 
chain,  together  with  a  model  of*  a  crane,  exhibiting  its 
xhanner  of  application. 

From  its  simplicity  of  form,  and  facility  of  manufac*  . 
ture,  the  common  chain,  formed  of  oval  links,  has  been 
in  use  from  the  earliest  Kes  ;  and  that  it  did  not  answer 
every  purpose  of  a  hempen  rope  in  working  over  pullies, 
was  not  owing  to  its  peculiar  form,  but  from  an  error  in 
the  application. 

Every  chain  of  this  nature  has  a  twist  in  itself,  arising 
from  a  depression  given  by  the  hammer  to  each  link  in 
the  welding  *  ;  and  this  circumstance,  so  trifling  in  ap- 
pearance, is  not  so  in  its  etfects,  and  it  has  in  conse- 
quence a  perpetual  tendency   (even  when  reefed  peir- 

* 
*  The  twiat  may  be  seen  by  holding  the  piece  of  ihe  chain  by  one 

end,  and  vicwing^the  lipks  edgeways  as  it  hangs  dowo. 

R  2  fectly 
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fectly  straight  in  pullies,  and  on  the  barrels  of  cranes)  to 
assume  a  spiral  form,  which  a  plain  cylindrical  barrel, 
and  the  common  puUies  with  semi-circular  grooves,  are 
not  in  the  least  calculated  to  prevent.  Hence  the  alter- 
nate links  of  the  chain,  in  coiling  round  a  barrel,  or 
working  over  puUies,  form  obtuse  angles  in  assuming 
the  spiral  form,  bearing  upon  the  lower  parts  of  their  ' 
circumferences,  and  forming  as  it  were  two  levers,  which 
wrench  opien  and  crush  each  other  in  proportion  to  the 
weight  suspended,  as  well  as  prevent  the  freedom  of  mo- 
tion in  the  links  themselves,  and  thereby  load  the  chain 
with  additional  friction. 

A  still  greater  obstruction  to  the  unifornryty  of  its  mo- 
tion, is  the  tendency  which  the  chain  has  to  make  a  dou- 
ble coll  as  it  approaches  the  middle  of  the  barrel  and 
crosses  its  centre,  and  that  of  the  pullies  at  right  an- 
gles, by  means  of  which  the  chain  is  frequently  broken 
by  the  sudden  jerk  caused  by  the  upper  coil  slipping  off 
the  undermost. 

It  is  to  these  causes  that  all  the  accidents  that  occur  to 
workmen  and  machinery  from  the  failure  of  chains  may 
be  attributed,  (bad  iron  excepted,)  and  which  form  the 
sole  objection  to  their  becoming  a  general  substitute  for 

ropes. 

As  a  preventive  to  these  evils,  1  have  grooves  cast  in 
iron  pullies,  of  suf&cicnt  dimensions  to  receive  the  lower 
circumferences  of  the  links  of  the  chain,  which  work  ver- 
tically;  those  which. work  horizontally  and  form  the  gud- 
geon part  of  the  chain,  'if  we  may  be  allowed  the  ex- 
pression,) bearing  upon  each  side  of  the  grooves. 

The  barrels  are  also  of  cast-iron,  with  spiral  grooves 
of  the  same  dimensions,  at  such  distance  from  each  other 
as  to  admit  the  chain  to  bed  without  the  danger  of  a 
Rouble  coil ;  by  these  means  the  links  are  retained  at 

right 
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right  aAgles  with  each  otlier,  the  only  position  for  free 
and  uniform  motion. 

The  links  of  the  chains  are  made  as  short  as  possible, 
for  the  purpose  of  increasing  their  flexibility  ;  and  they 
are  reefed  perfectly  free  from  twist,  in  the  pullies,  and 
on  thie  barrels,  for  the  same  reason. 

When  applied  in  blocks,  the  grooves  in  the  pullies  pre- 
vent the  different  falls  of  the  chain  from  coming  in  con- 
tacty  and  render  plates  between  them  (as  in  the  common 
way)  totally  unnecessary  ;  the  pullies  are  in  consequence . 
brought  closer  together,  the  angle  of  the  fall  from  block 
to  block  considerably  diminished,  and  the  friction  against 
the  plates  entirely  avoided.     Brass  guards,  with  grooves 
opposite  to  those  in  the  .pullies,  are  riveted  to  the  blocks, 
to  prevent  the  chain  getting  out  of  its  birth  from  any 
accidental  circumstance.   This  method  of  working  chains 
I  first  put  in  practice  for  Messrs.  T.  W.  and  B.  Botfield, 
at  these  works,  in  July  last ;  and  it  is  applied  in  the 
working  of  cranes  capable  of  purchasing  from  ten  to  fif- 
teen    tons ;    in    the  working  of   the  governor  balls  of 
steam-engines,  constructed  by  Messrs.  Boulton  and  Watt, 
and  in  the  raising  of  coal  and  ore  from  the  mines,  for 
which  purposes  ropes  had  before  been  solely  used  at  this 
manufactory.     In  all  cases  it  has  performed  with  the  ut- 
most safety,   uniformity,  and   flexibility ;    so  much  so, 
that  the  prejudices  of  our  workmen  against  chains  are 
entirely  done  away,  and  they  hoist  the  heaviest  articles 
with  more  ease,  and  as  great  confidence  of  safety,  as 
they  would  with  the  best  ropes. 

The  same  method  is  applicable,  at  a  trifling  expense, 
to  all  machines  at  present  worked  by  ropes,  or  by  chains, 
in  the  usual  way  :  and  all  the  common  chains  now  in-Hise  * 
may  be  applied  to  it  with  equal  facilit3\ 

With  a  view  of  ascertaining  the  relative  flexibility  of 
propes  and  chains,  I  wedged  an  iron  pulley    thirty-ono 

and 
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aad  a  half  inches  in  diameter,  on  the  spindle  of  the  pi* 
nioD  of  a  crane  of  the  following  description^  viz. 

Barrel  30  inches  diameter. 

Wheel  64  teeth. 

Pinion  8  ditto. 

Top  block,  with  3  pullies  of  12  inches  diameter. 

Bottom  block,  with  2  ditto,  ditto. 

To  the  large  pulley  I  attached  a  small  rope,  for  tlic 
purpose  of  suspending  the  weights  in  the  hoisting  of  the 
different  loads,  and  the  results  were  as  follow  : 


Took  to  hoist 
the  loads  when 
"^he  crane  was  loaded  reefed  with  the 


with 


chain  in  grooved 
pullies  *. 


Ditto  when 
reefed  with  a 

half-worn 
tarred   strand- 
laid  rope,  3^ 
inches  in  cir- 
cumference. 


Ditto  when 
reefed  with  the 
chain  promis- 
cuously, as  in 

the  common 
way. 


lbs. 
First  -  -  2000 

Second  •  J  000 

Third    -     500 


lbs. 

32 
17 


lbs. 

39 
21 


lbs. 
80 

41 

22 


Total     -  3500 
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134 


143 


The  flexibility  is  inversely  as  these  momenta,  and 
proves  the  superiority  of  chains  ;  for  (on  the  average  of 
the  trials)  with  the  chuin  in  the  grooves, 

One  pound  raised  -  -         31,25  lbs.    - 

With  a  half^worn  strand4aid  tarred  rope, 

three  inches  and  a  half.in  circumfiTcnce  26,1 1  do. 
And  with  the  chain  in  the  usual  way,  only    24,47  do. 

*  All  liic  experioaenu  were'triej  with  ihe  sama  groov^  pulliei. 
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It  ako  appears  (contrary  to  the  general  opinion),  diat 
chains  are  safer  than  ropes ;  for  it  is  an  estaUished  asiooi^ 
that  those  bodies  wliose  fibres  are  most  in  the  direction  of 
the  strain,  are  the  least  liable  to  be  pulled  asunder ;  and 
in  our  examination  of  the  properties  of  a  rope,  we  find 
that  the  strands  cross  the  direction  of  the  strain  in  undu- 
lated lines,  and  consequently  prevent  its  qniform  action 
thereon.  A  rope  is  subject  to  this  inoonvenience  eT^ti 
when  stretched  in  a  direct  line,  but  more  particularly  so 
when  bent  over  a  pulley,  as  in  that  position  the  uf^^er 
section  moving  through  a  greater  space  than  the  under 
one,  is  acted  upon  by  the  whole  strain ;  and  hence  the 
frequent  breaking  of  ropes  in  bending  over  puUies,  from 
the  double  strain  overloading  the  strands  of  which  the 
upper  section  is  formed. 

The  links  of  a  chain  are  subject  to  the  transverse  strain^ 
where  they  move  in  contact ;  but  as  such  strain  is  in 
proportion  to  ,the  length  of  the  bearing,  it  must  be  verj^ 
trifling*  All  the  links  having  ancles  of  their  own,  t/te 
chain  moves  simultaneausbf  with  the  sti-aitty  and  both  are  in 
consequence  retained  in  contimud  equilibrio,  A  chain  in 
grooves  will  therefore  sustain  as  great  a  weight  when 
bent  over  a  pulley,  as  it  will  in  a  direct  line,  and  cons^ 
qnently  is  safer  than  a  rope. 

A  safe,  uniform,  and  flexible  method  of  applying 
chains  in  the  working  of  machinery,  has  long  been  a  d&. 
sideratum  in  the  arts ;  for  they  are  but  little  affected  by 
exposure  to  the  weather,  or  the  lieat  of  manufectories^ 
whilst  either  produces  the  speedy  destruction  of  ropes. 

The  discovery  is  of  additional  importance,  as  it  99^ 
stitutes  a  durable  article  for  a  very  perishable  one,  and 
gives  employment  to  our  own  manufactories  at  the  eJ^ 
pense  of  foreign  importations.-^The  d^irability  is  at  lea^t 
six  to  one  in  favour  of  chains. 

Tbougli 


1 2S  Description  of  an  impivaed  Crane, 

Though  the  model  of  the  crane  is  chiefly  intended  to 
convey  a  proper  idea  of  the  new  method  of  working 
chains^  yet  I  trust  it  will  be  found  to  possess  several  other 
advantages  in  point  of  construction,  which  are  entirely 
new,  and  calculated  to  increase  the  safety  and  durability, 
as  well  as  to  lessen  the  expense  of  that  useful  machine. 

On  reviewing  the  principles  of  a  crane,  we  find  that 
the  gudgeons  are  the  points  of  resistance  to  the  machine 
and  its  load,  and  consequently  the  effect  of  the  trans- 
verse strain  upon  the  perpendicular  will  be  in  propor- 
tion to  the  distance  of  the  mortise  for  the  gib  from  the 
vpper  one  ;  and  that  of  the  oblique  strain,  in  proportion 
to  the  distance  of  the  mortise  for  the  diagonal  stay,  from 
the  lower  one. 

Notwithstanding  these  circumstances,  are  so  evident, 
they  are  seldom  attended  to ;  for  in  general  a  large  and 
expensive  piece  of  oak,  sufficient  of  itself  to  make  a 
crane  of  double  the  purchase,  forms  the  perpendicular ; 
the  gib  is  mortised  into  it,  at  eighteen  or  twenty  inches 
from  the  top,  to  make  room  for  the  gudgeon,  as  is  the 
diagonal  stay,  at  five  or  six  feet  from  the  bottom,  to  aU 
low  a  birth  below  for  the  barrel.  Thus  the  effect  of  the 
transverse  and  oblique  strains  of  the  gib  and  diagonal 
stay  upon  the  perpendicular,  is  increased  by  their  dis- 
tances from  the  gudgeons,  or  points  of  resistance,  and 
the  perpendicular  itself  considerably  weakened  by  mor- 
tises made  where  the  greatest  strength  is  required. 
Hence  the  frequent  failure  of  cranes  of  the  common  con- 
struction, by  the  breaking  of  the  perpendiculars  in  the 
mortises. 

It  appears,  however,  that  the  various  parts  of  a  crane 
formed  of  wood  cannot  be  connected  together  in  any 
other  way^  than  by  mortising ;  and  as  this  method  const* 
derably  diminishes  the  strmgth  of  the  timber ,  I  make  use 

ef  cast-iron  mortise  pieces* 

The 


'*The^rpu)d]otiiar  is.forlkied  of»two  oak  plahls^  each 
eighteen  I  inches  wide,  four  thick,  and  slstteen  feet  long  ; 
these,  at  the  top  and  bottom,  are  let  into  cast-iror>  mor« 
tise  pieces,  which  retain  the  planks  ten  inches  asunder. 
The  barrel  for  the  chain  \vokk%  between  them,  Tlie 
piece  at  the  top  contairfs  in  the  middle  a  dove-tailed  mor- 
tise, into  which  a  stock  for  the  gib  is  fixed  ;  for  greater 
security,  an  ii^n  bolt  goes  through  the  whole ;  the  stock 
projects  two  feet  from  the  mortisQ,  and  a  plank,  eighteen 
inches  deep  and  four /thick,  is  bolted  to  each  side  of  it 
toform  the'gib,  the  interstice  between  the  planks  form- 
ing a  birth  for  the  top  block  to  slide  in.  The  diagonal ' 
stay  is  of  the  same  dimensions,  formed  in'a  similar  man*r 
ner,  and  connected  to  the  perpendicular^  by  being  let 
intb  the  lower  mortise  piece.  *    ' 

In  thisfAode  of  construction  scarcely  any  part  of  th& 
timber  is  cut  away ;  and  the  strength  bf  the  materials, 
BO  far  from  being  diminished,  is  augmented  by  the  cast- 
iron  mortise  pieces,  the  gib  is  bi^ought  much  closer  to 
the  upper  gudgeon,  and  the  centre  linos  bf  the  perpen« 
diciilar  and  the  diagonal  stay,  crossing  each  other  at  the 
top  of  the  lower  one,  places  the  whole  strain  as  near  ak 
possible  in  a  line  with  the  gudgeons.  The  business  of 
the  perpendicular  becomes  in  consequehce  little  more 
than  that*  of  a^  more  prop,  and  consequently  requires  nO 
greater  strength  of  materials  than  the  diagonal  stay. 

The  top  block  is  made  of  cast  iron,  and  has  a  groovo 
thi^  inches  doep  on  each  side,  for  the  purpose  of  em-> 
t^rading  the  planks  which  foriti  the  gib, 

To  prevent  the  inconvenience  of  the  dirt"  of  the  flo<ir 

fSfcttrng  ihtorthe  brass  of  tlie  lower  gudgeon,  and  thereby 

'obstructtag  thcMcy^lMtion  of  the  craiie,  those  parts  aro 

revcr^cJ^  to*  the  con^njon  Avay,  the  gudgeon  being  fixed'^m 

.  the  floor,  and  the  socket  part  ^^hiQb  embradc^  it  is  c^% 
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}$•  J>escr^tiM  ^m  imfrmfU  Crane 

in  ibe  Mtom  of  ibo  ttonin^piiiee,  ap  is  ako  ir  ^baHMl 
(o  f}oav«y  oil  to  the  gu()geon. 

BEFERfMipE  to  Plate  V.  Fi£«.  1 ,  9,  3>  4,  tnd  5. 

.    Fig.  1  y  B^presents  the  crane  with  alt  itsptmcpoiplnto* 
r^dy  for  irork-    AQ,  The  perp^ndi^uiar)  foHfied  of 
two  oakeq  plonks,  each  eighteen  inches  wide»  four  thicki 
and  si]|teeo  feet  lopg,  let  into  citst-iroQ  ipovtise  pieces 
C  O.    £  £,  th^harrel  for  the  chain»  which  works  between 
the  two  pl«M^ks  of  the  perpendicular.    F»  the  <x>p  pi^c^t 
containing  in  tb^  iniddle  a  dove-t§ilcd  mortise,    'mXi^ 
vbich  H^  a  stock  for  the  gib»  is  fixed ;  ^  iron  bo)t  gofs 
through  tii^  whole,  for  greater  security.    The  stock  pr^ 
ject3  two  feet  from  ihe  mortiscy  and  two  planks  J,  K| 
eighteen  inches  deep,  and  four  thick,  ^re  bolted  one  oo 
each  side  of  it,  to  foi^m  the  gib,- the  interstices  bf^ween 
these  planks  forming  ^  birth  or  spiice  for  the  top  block  L 
to  slide  in.    This  block  is^  made  of  cast  iron*  and  has  % 
groove  three  inches  de^P  on  each  side,    M^  ^  diag^CMifl 
titay,  is  of  the  same  dimensions.as  tbegib>  filmed  in  n 
similar  manner,  and  connected  to  the  perpendicular  l|y 
l^eing  let  into  the  lo^er  moftise-pi^e  D.    N,  the  liao^ 
die  or  evince  which  turns  ^  small  pinion  O,  fk%^  on  the 
$aine  axis ;  this  piuton  works  in  the  t^eth  of  tbf  wheel  P, 
moving  on  the  ^me  axle  fw  the  barr^^l  £,  on  which  the 
chaih  R  lies  in  spiral  grooves,    S,  thp  blpck  aad  hook  by 
which  the  gpods  arp  caja^^ 

Fig.  2,  Is  a  side  view  of  tbfi  bundle  N,  the  piniw  O 
the  toothed  wheel,  and  the  barrel  £  placed  betwixt  the 
^wo  uprights  A  B. 

Fig.  3,  Sl)ews  upon  an  enlarged  scale  pftrt  of.  the  baf*. 
rel  E,  and  some  of  the  chain  lying  in  its  proper  ppsitieis 
in  one  of  the  spiral  grooves,  or  channels ;  it  is  to  be 
pQfei)  that  th^  ^wer  pdge  cif  one  }i&k  liefi  iq  thp  groovy, 

and 


tmd Pkxtbti  Chains*  iSl 

iod  the  next  lint  upon  the  surface  of  the  bami)^  and  that 
by  this  means  the  chain  is  prevented  frdm  twisting  in 
winding  upon  the  barrel. 

Fig.  4,  Shews  a  seetion  of  part  of  the  barrel  E,  ifl 
order  to  point  out  ttearly  the  nianher  in  which  one  link 
lies  within  it,  the  other  link  on  its  outside.  It  b  con* 
trasted  by  Fig.  5,  the  old  method  of  wbrking  chains. 


Certificates,  dated  November  82d,  1804,  firoiti  Tbf>- 
mas  Blackmore,  John  Swift,  iohn  Bail,  Joseph  Felton,. 
Benjamin  Heyiehurst,  Benjamin  Hunt,  and  Thoma!) 
If atchhess ;  who  declare  that  they  were  present  at  the 
trial  of  the  expt^riments  above  mentioned,  that  they  had 
also  seen  the  new  method  of  working  chains  in  daily  ose 
for  upwards  bf  sisfteen  months,  and  arc  certain,  that  in 
that  way  chains  work  much  more  flexible  than  hempen 
ropes,  and  equally  as  safe  and  uniform. 

Further  certificates  from  Messrs.  I.  W.  and  B.  BotAeld, 
lessees  of  Old  Park  Iron^works,  and.  Isaac  Hawkins 
Browne,  Esq;  landlord  of  the  said  works,  cdnfirm  Mf. 
Gilpin^s  statement ;  and  further  add^  that  the  method  is 
calculated  for  chains  of  all  sizes,  and  for  mai^hinery  of 
every  description  ;  that  it  is  employed  at  theii*  works 
with  great  success,  in  the  workitig  of  cranes  and  mill 
machinery,  and  in  the  raising  of  coal  and  ore  from  the 
mines.  That  his  chains  applied  in  this  manner  are  a 
complete  substitute  for  ropes,  and  will  pfe?ent  those 
fatal  accidents  which  too  frequently  occur  to  the  wotk^ 
men  and  machinery,  in  tha  working  of  chains  tn  the 
Usual  way.  That  Mr.  Gilpin's  crane  is  alSo  constnictefji 
upoti  stronger  and  more  durable  principles  than  those  in 
gef)iiral  use,  arid  completely  answers  its  purpose. 

S  S  thscripT 


(     132    ) 

DescripfiM  df  a  Machine  fm*  the  Use  of  Shot-inakeTSf  tP 
enable  thevi  to  do  their  Work  in  a  Standing  Posture. 

« 

Invente/i  ^  Mv,  Thomas  Parker,  New  Cross-street^ 

.    Leicester-Fields. 

With  an  Engraving. 

From  tlie  Transactions  of  the  Society  for  the  Cncou« 
ragement  of  Arts,  MANaFACTUREs,  and  Commerce. 

*  'Fifteen  Guineas  were  voted  by  the  Society  as  a  Prdnium 

for  this  Invention. 

JVLR.  Thomas  Parker,  thq  inventor  of  t^e  machine,  ivas 
desired  to  attend  with  it  upon  a  committee  appointed  by 
.the  Society,  oil  the  22d  of  November,  1804,  and  then 
informed  them,  that  he  had  used  this  apparatus  for 
^welve  months  past,  and  found  it  very  useful.  That  all 
the  work  of  shoe-making  may  be  done  therewith  stand-* 
ing;  but  that  in  some  parts  thereof  he  finds  an  ad  van* 
tagejn  using  along  with  it  a  high  stool ;  but  that  before 
he  used  this  machine  be  nqver  saw  or  heard  of  a  similar 
invention  ;  and.  that  he  has  found  it  of  great  service  to 
his  health. 

He  stated  the  cost  o(  such  a  machine  to  be  about  ttv-^ 
guineas. 

Referekces  to  Plate  V.  Figs.  6  and  7. 

•     .,  , 

Fig.6,  T^  tfie  bench,  standing  on  four  le^s,  about 
^four  feet  on  the  ground.  V,  a  circular  cushion  affixed 
« to  the  bench,  in  the  ^centr^  of  which  cushion  is  an  open 
jspace  quite  through  th6  bench,  through  which  bole  a 
,  le^pier  s^rap  U  is  brought  up  from  below.  .  This  strap 
holds  the  >frork  and  Jast  firm  upon  the  ^nibion,  in  any 
]K)6i&ai  required  9   by   means  oi  th^    workman^s  foot 

placed 


nY.Tol.]Z.^mmB  J»wf. 
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Description  of  several  Tools  applicable  io  Lathes.     hdA 

placed  upon  the  treadle  \V, .  X,  shews  the  last  upon  the 
cushiojiy  with  the  strap  holding  it  firm.  Y»  an  imple^ 
ment  used  in  closing  boots.  Z,  a  small  flat  leatbec 
cushion,  useful  in  adjusting  the  last  and  strap. 

Fig.  7,  the  shoe-last,  shewn  separate  froai  the  ctishioil^    ' 
The  round  cushion  is  formed  of  a  circular  piece  of  wood, 
covered  with  leather,  and  stuITed  with  wool  or  'hair,  to 
give  it  some  elasticity. 


Description  of  several  new  and  improved  Tools  applicable 
to  Lathes,  flft*.  h/  Mr.  J.  I.  Hawkins,  Dalbj/  Terrace^ 
City  Road. 

Communicated  hj/  him  in  a  Letter  to  the  Editors! 

With  a  Plate. 
Gentlemen, 

jTjLCCORDING  to  my  promise  in  the  forty. eighth 
pumber  of  your  Repertory^  I  send  you  a  dcscriptioa  of 
fKome  useful  tools  not  generally  known.    . 

Among  the  useful  apparatus  attached  to  turning  latiies 
for  facilitating  work,  what  is  termed  a  wire  chock,  upon 
a  good  plan,  has  been  much  wanted.  The  followiiig 
idea  occurred  to  me  a  year  or  two  since,  from  which  I 
have  had  one- made,  and  in  use  for  some  timje  past. 

Fig.  1,  (Plate  VI.^  is  a  perspective  view  of  the  wire 
chuck. 

Fig.  2,  an  end  view  of  the  same; 

Fig.  3,  an  end  view  of  the  same,  with  the  covering 
jplate  taken  off,  to  shew  the  dies. 

The  letters  of  reference  are  the  same  in  each  6gpira. 

tf,  thfe  wire  to  be  held  fast  by  the  phock.  . 

by  three  dies,  .each  about  three,  quarters,  of  an  i^ich 
Jong,  wliich  are  forced  upon  tlie  wire  by  the^rews  c. 

a,  screws 


tD  Cnten  dnut  part  (fj  of  U>e  chock  wbicfa  iB 
far  the  dies,  od  to  the  part  g  screwed  to  the 
of  OK  lathe. 
e^  aciews  to  fisteo  a  plate  h  over  the  dies  to  keep  them 


Two  of  the  diet  have  two  screws^  one  acting  near 
I ;  and  ^  other  die  only  one  acrew^  acting  aboutr 
■iddte :  the  advantage  of  which  contrivance  is,  that 
^  mrt,  if  im  itKlf  straight,  can  be  brought  into  the 
vds  of  the  chock  throughout  its  whole  length.  Another 
advaMHigo  is,  that  the  chock  requires  no  particular  accu- 
racy in  its  oonstmctton,  as  it  has,  by  means  of  the 
tho  power  of  remedyii^  the  defiects  of  ba4  vork- 


Fig*  4,  is  an  enlarged  view  of  one  of  ^fae  dies  and 
screw.  A,  a  perspective  view  of  the  die,  with  a  dove- 
tailed groove  in  the  back.  B,  the  screw,  terminated  hy 
dn  inverted  firustnaa  of  a  cone,  to  fit  into  the  dove-tailed 
groovo  of  the  <fie ;  by  which  oMans  the  screw  draws  the 
die  badtward  as  well  as  forces  it  forward.  The  sharp  edge 
of  the  die  is  taken  off  at/,  so  that  it  may  not  indent  the 
wire  which  b  hdd  by  it.  I  prefer  making  the  heads  of 
^  screwt  square,  and  widi  m  notch  also ;  by  whith 
■seans  they  are  turned  either  by  screw -driver  or  a  pair 
of  pliers.  It  is  evident  from  thu  construction  of  a  wire 
chodc,  that  after  the  wire  has  been,  once  adjnsted>  the 
turning  of  one  serew  will  rdease  it ;  and  when  that  one 
>crew  is  forced  on  the  wire,  it  is  heU  firmly  in  every 
Arectioo. 

There  are  two  took,  the  inventor  of  which  t  dp  not 
know,  but  as  I  find  them  very  useful  in  making  metal 
icrews,  mud  they  are  not  generally  known^  I  think  they 
have  a  claim  to  publication.  One  b  a  tool  for  making  a 
coniod  point  to  n  wiie :  it  as  made  of  niucee  of  ronnd 

ctee)^ 


Tools  oMHeahU  to  Lathes.  iss 


steel,  by  fiHng  fwo  deep  notches  in  the  end  eroasing  each 
other  at  right  angles.  Two  views  of  it  vtt  shewn  at  A  and 
B,  Fig.  5. 

This  tool  is  either  held  in  the  hand  and  the  wire  fixed  in 
the  chock  y  or  the  tool  put  in  the  chock  and  the  wirQ 
held  hy  a  hand-vice  in  the  hand. 

The  other  tool  is  for  making  the  cylindric  body  of  m 
screw  preparatory  to  tapping  :  this  is  made  by  drilling  a 
hole  in  the  end  of  a  piece  of  steel  the  size  and  depth  of 
the  screw  required,  and  then  cutting  that  part  surrounds 
ing  the  hole  into  teeth  like  a  saw  or  coarse  file ;  if  the 
shoulder  of  the  screw  be  required  square,  the  tool  must 
be  flat  at  the  end,  but  if  conical,  the  tool  must  be  made 
of  the  same  shape ;  this  tool  may  be  used  in  the  same 
jnanner  as  ti.e  last. 

C,  Fig.  5,  is  a  section  of  the  tool.  D  and  E  are  two 
yiews  of  the  end  cut  in  diifetent  ways. 

The^point  of  the  wire  a,  Fig.  l,  is  shewn  as  having 
been  formed  by  this  tool. 

In  making  screi^'s  in  general  much  time  is  wa^ed, 
owing  to  the  sloiiv^ness  with  which  the  screw  plate  or 
dies,  and  also  the  tap»  are  turned  round  by  hand. 
I  therefore  some  years  since  contrived  to  fix  a  die 
Stock  on  the  end  of  a  small  hollow  mandril,  fitted  to  a 
firame  which  could  be  put  into  the  bench  vice  when  wanted, 
and  turned  by  a  winch,  and  a  socket  to  receive  taps  on 
a  mandril  in  another  frame.  The  good  effects  of  which 
plan  are,  that  four  or  five  times  the  quantity  of  work 
^  piay  be  done  by  it,  than  is  done  in  the  common  way ;  and, 
(he  screws  wil)  be  much  better  made. 

Fig.  6,  A  perspective  view  of  the  die-slock  and  man* 
^drilin  iu  frame,    a,  the  frame  to  be  put  into  the  vice. 
^,  the  mandril,    r,  the  die  stocks ;  and  (/,  the  winch. 

'Fig.  7,  Shews  the  frame  and  qiandril  with  a  tap  fixed 

in  it« 

Ato^ 


\36      Experhnenis  an  the  Suantiiatiie  Fraportions 

A  tool  for  speedily  making  square  or  other  sbaped. 
liol^in  metal  plates  was  shewn  me  by  the  same  ingeni^ 
ous  Englishman  in  Philudejphia,  mentioned  in  xAy  for- 
mer paper.  I  have  had  several  made,  and  find  them 
particularly  useful.  This  tool  consists  of  a  taper  piece 
of  steel  made  the  shape  of  the  hole,  with  teeth  cut  ob^ 
liquely  across  all  its  sides  ;  this  tool  is  used  with  the  ham- 
iper^  and  does  not  strain  the  metal  to  injure  it. 

Fig. 8,  represents  a  punch  for  makfng  square  holes; 
b^t  supposing  all  the  four  sides  of  it  could  l>e  seen  at 
once,  it  would  appear  as  in  Fig.  9  ;  thiiJ  figure  is  given 
to  shew  the  necessary  degree  of  the  obliquity  of  the  teetli. 
They  are  reversed  alternately  to  prevent  the  tool  having 
any  tendency  to  twist  in  driving  in. 

Yours,  ^c, 
June  4,  1806.  John  L  Ha.wkin$^ 


Experiments  on  the  Zaantitatkc  Proportions  of  the  Sul- 
phuric Acid^    Bij  M,  Klaprotk. 

From  Gehlen's  Chemical  Journal, 

X  HE  sulphuric  acid  maintains  one  of  the  first  places 
among  the  chemical  agents,  on  account  of  its  great  af- 
finity for  the  alkalies,  earths,  and  metallic  oxyds.  The 
investigation  of  its  nature,   and  of  the  principles  whicTi 

'compose  it,  was  therefore  in  the  earliest  period  of  the  im- 
provement of  chemistry  by  scientific  cultivation,  an  ob- 
ject which  in  various  ways  employed  ^he  industry  of 
clremists. 

As  long,  however,  as  no  other  method  of  procurio^^ 
this  acid  was  known,  than  by  distillation  from  the  vitriol 

^of  iron,  it  could  hardly  be  suspected  that  sulphur  wa,s  ^liQ 
Viisis  of  this  vitriolic  acid.  "    '  '  "  * 

1     .:  PoyJ^ 


A.tT.T£-£jr.J'M9nd  tToiat: 


^^  <Sa? 


^f  the  Sulphuric  Acid.  1 37 

*  -  •  * 

fioyle,  in  his  work,  itititaled,  <'  The  Scepfical  Che-^ 
'^  mist/'  first  taught  the  artificial  preparation  of  sul- 
phur, by  decomposition  of  the  sulphuric  acid  by  tos^ 
pentine,  upon  which  experiment  Kunkel,  Gefoffroy^ 
aud  others,  have  farther  extended  the  proof  of  the  sup- 
posed  composition  of  sulphur^  The  celebrated  analy^ 
tical  and  synthetiad  experiments  are  well  known,  by 
which  Stahl  *,  and  with  him  all  (he  succeeding  cbe- 
mistft  down  to  the  most  modern  period  of  chemistry,  iina^ 
gined  the  proof  that  sulphur  consisted  of  vitriolic  acid 
and  phlogiston  to  be  brought  to  the  most  complete  eti- 
dence^  and  according  to  which  Brandt  f  determinc^d  tbci 
proportion  of  the  constituent  principles  of  sulphur  tfi 
1^.93,44  vitriolic  acid  and  5,66  phlogi^on,  or  6  parts 
phlogiston  in  100  parts  of  vitriolic  aoid. 

The  invention  of  the  method,  which  at  present  is  al- 
most universally  followed,  to  prepare  this  ari^l  by  the 
combustion  of  sulphur  in  close  vessels  or  rooms,  with  a 
small  addition  of  nitre,  is  attributed  by  some  to  Doctor 
Ward,  of  England,  by  others  to  Dossie  in  conjunction 
with  the  celebrated  Dutch  inventor  of  the  thermometer^ 
Cornelius  Drebbel, 

The  aetiology  of  this  process  was,  however^  involved 
in  obscurity  till  the  theory  of  oxygene  was  established  ; 
according  to  which  we  now  consider  sulphur  as  a  chemi- 
cally simple  substance,  and  the  vitriolic  acid  as  a  product 
t)f  the  combination  of  sulphur  with  oxygene,  conse- 
quently as  proper  sulphuric  acid. 

For  discovering  and  determining  the  relative  prdpor-* 

'tionsof  the  sulphur  and  the  oi^ygene  in  sulphuric  «cidi 

the  above  process  is  however  not  properly  adapted.   This 

*  Obsen'ationes  chymico-pbyi ico*medicfe  Curioss^  M.  Julio^  1697* 
f  Traosactiont  of  the  Royal  Academy  of  Sweden^  for  the  year  17^6« 
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object  may  be  attained  with  greater  certainty  by  treating 
the  sulphur  with  nitric  acid ;  in  which  operation  the 
latter  furnishes  the  oxygene  requisite  for  the  acidification 
of  the  sulphur. 

The  knowledge  of  this  process  of  converting  sulphur 
into  sulphuric  acid  by  means  of  nitric  acid  is,  however, 
of  greater  antiquity  than  seems  generaliy  to  be  belierj^d. 
Even  Paracelsus  mentions  it.  But  a  circumstantial  detail 
of  the  mode  of  performing  it  is  to  be  found  in  a  work 
published  in  the  seventeenth  century,  whieh  at  present  is 
but  Kttle  known,  and  which  is  intitule^}  '*  Pratique  de 
CArmie,  dkisie  en  quatre  parties,  par  J.  Matte  la  Fa- 
veuTy  DestiUateur  et  Demonstrateur  ordinaire  de  la  Chimie 
en  lafacultS  de  Medicine  d  Montpellier.  Par  Dan.  Peck^ 
Imprimeur  ordinaire  du  Boi,  1 67 1 ,"  iill  2  mo.  In  chap.  V. 
p.  216,  the  following  descriptions  are  given  for  perform* 
ing  the  process : 


it 


Spirit  of  Sulphur  iy  the  Retort. 

**  Take  sulphur  in  powder,  put  it  into  a  retort,  pour 
upon  it  spirit  of  nitre,  so  as  to  rise  to  the  height  of  five 
or  six  finger-breadths  above  it ;  place  this  retort  in  the 
dry-bath,  or  upon  the  fire  of  ashes ;  adapt  to  it  a  re- 
ceiver, and  lute  the  joinings ;  then  distil  gradually  till  the 
last  drop  has  passed  ovqr.  The  distilled  liquor  will  be  a 
green  colour.  Cohobate  it  three  times,  proceeding  al- 
ways as  at  the  first  distillation ;  let  it  cod,  and  you  will 
find  in  the  retort  the  oil  of  sulphur  (vitriolic  acid),  which 
you  will  separate  from  this  sulphur.  If  you  put  the  saaae 
spirit  of  nitre  again  upon  the  sulphur  in  the  same  retort, 
you  will  be  able  to  make  of  it  new  bil  of  sulphur ;  and 
continue  in  this  manner,  performing  always  the  sanift 

« 

distillation  and  cohobation,  till  the  sulphur  u  dissolved, 
&c." 

Since 
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Since  the  adoption  of  the  doctrine  of  ox3*gene>  the  po^ 
sition,  that  the  .vitriolic  acid,  as  it  was  formerly  termed, 
consists  of  sulphur  and  oxygene,  is  no  longer  subject  to 
any  contradiction.  Only  in  the  determination  of  the 
quantitative  relations  of  these  two  constituent  principles, 
chemists  have  differed  very  'materially  from  each  other, 
as  will  appear  from  the  following  view. 

100  parts  of  sulphuric  acid  iu  the  concrete  atal^  are 
supposed  to  consist, 

By  Lavoisier   of  69      sulphur  and  31       oxygene. 

By  BerthoIIet  72  28 

ByThenard  55,56  44,44 

ByChenevix  61,5  38,5 

By  Tromsdorf     70  30 

By  Richter  42,05  57,95 

By  Bucholz  42,5  57,5  ' 

•  « ■ 

Of  these  proportions  those  of  the  two  last^mentioi^d 
diemists  merit  the  greater  attention  \  not  only  on  account 
of  the  accuracy  by  which  their  inquiries  are  distinguished, 
but  also  because  the  great  similarity  between  their  re- 
sults, though  obtained  in  different  ways,  renders  it  pro« 
bable  that  thfsir  proportions  are  the  most  correct.    • 

I  have,  however,  thought  it  necessary  to  ascertain,  by 
my  own  experiments, -the  proportions  of  the  constituent 
principles  of  sulphuric  acid,  especially  in  order,  that  I 
might  be  enabled  in  the  analyses  of  sulphurated  ores  to 
determine  the  quantity  of  the  sulphur  with  greater  accu* 
racy  than  has  perhaps  been  done  in  some  of  my  earlier 
works.  I  have  employed  for  this  purpose  the  same  means 
as  most  of  the  above-mentioned  chemists ;  namely,  nitric 
acid,  in  order,  by  means  of  its  oxygene,  to  acidify  the 
sulphur,  and  barytes,  in  order,  in  combination  therewith, 

T2  to 
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to  deteriQine  the  quaotity  of  sulphuric  acid  obtained. 
The  applicability  of  bary  tes  to  this  purpose  depends  upon 
the' knowledge  of  the  (^nantitatire  relations  both  of  car- 
bonic and  of  sulphuric  a^cid  to  it,  which  it  was  therefore 
pecessa^y  preyiously  to  determine. 

A. 

The  proportion  of  the  constituent  principles  of  pure 
carbon^ie  of  barytes,  both  the  native  of  tlieWitherite^ 
and  tb/s  artificial,  I  have  already  specified  in  the  first  vo- 
lume of  xiiy  ^*  Contrrbutionsj^"  fic.  to  be  78  barytes  to  22 
carbonic  acid.  As,  hQwever,  Bucholz  *  has  since  speci- 
fied the  proportion  of  the  latter  as  less  by  1  per  cent,  and 
^hat  of  the  former  as  1  per  cent,  more,  consequently  79 
bary  tes  to  21  carbonic  acid,  I  was  induced  once  more  to 
xepeat  this  experiment. 

Into  a  capacious  phial  of  tbin  ^lass,.  provided  with 
an  open  barometer  tube  eight  inches  in  length,  a  mixture 
of  two  ounces  of  moderately-strong,  not  fuming,  muri- 
atic acid,  and  6  ounces  df  water,  was  introduced,  an4 
brought  into  equilibrium  in  a  balance,  Into  this  400 
g;rains  of  thd  purest  Witherite  were  gradually  introduced 
in  coatse  fragments,  which  were  put  in  singly,  and  the 
phial  each  time  closed  with  the  stopper.  Under  these 
circumstances  neither  a  violent  effervescence,  nor  an  eva- 
pbration  of  the  liquid  could  takg  place.  Af^r  twenty- 
four  hours,  I  found  the  loss  of  weight  to  be  38  grains, 
jconsequently  amounting,  as  always,  to  22  per  cent. 

In  endeavouring  to  find  the  proportion  of  carbonic 
acid  by  the  solution  of  alkaline,  earthy,  or  metallic  bases 
in  acids,  I  generally  take  care  that  after  the  solutipn  is 

♦  Schcrcr'«  Chemical  Joumat,  yoI.  X.  p.  S65. 
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completed  some  free  acid  »hall  still  remain ,  in  order  to 
prevent  the  retention  of  a  part  of  the  carbonic  acid  by 
the  fluid  wliicii  would  otherwiie  be  to  be  apprehended ; 
for  in  the  present  caae  9|  drachms  of  muriatic  acid 
would  have  been  sufficient  for  t^ie  mere  solution  of  the 
400  grains  of  Witherite. 

B. 

Also  with  regard  to  the  determination  of  the  propor- 
tions of  the  constituent  principles  of  the  calcined  s^l• 
phate  of  barytesy  a  difference  of  opinion  still  prevaUif. 

100  parts  of  it  are  supposed  to  contain^ 

By  Fourcroy    -  -  -    -  6€  barytes  34  concrete  acid. 

By  Clement  and  Desormes  67,82 

ByTbenard    -  -  -    - 

By  Cbenevix  -  -  -    - 

By  Kir  wan      -  -  -    - 

By  Richter      -  .  -    - 

By  Bucholz     -  -  -    - 

With  exception  of  the  two  proportions  given  by 
Thenard  and  Chenevix,  the  remaining  five  cwicide 
pretty  nearly  with  each  other,  so  that  their  mean  term 
might  in  doubtful  cases  be  considered  as  accmrate ;  and 
jt  agrees  also  very  well  with  /the  results  of  several  of  my 
experiments,  according  to  which  100  grains  of  Witherite 
dissolved  in  muriatic  aeid^  and  precipiuted  by  sulphuric 
acid,  gave  upon  the  average,  with  very  trifling  devia* 
tions,  l}6f  grains  of  well*ed ulcerated  and  calcined  sul« 
pbate  of  barytes.  According  to  these  experiments  I  coa* 
^der  the  proportions  in  the  calcined  sulphate  of  barytes. 
to  be,  as  Kirwan  has  specified  {hem,  67 .  barytes  to  S3 . 
concrete  sulphuric  acid. 


67,82 

32,t8 

74,82 

25,18 

76,5 

28^5 

67 

33 

69 

31 

67,5  . 

32,5 
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•  a.  Of  toy  diflferent  experimertts  for  converting  sulphur, 
hj  treatment'  with  nitric  acid,  into  salpburic  a^id,  I  shall 
first  mention  one  which  I  n>ade  a  considerable  number  of 
years  since. 

Three  ounces  of  pure  sulpliur  were  repeatedly  covered 
over  in  a  retort  with  pure  moderately-strong  nitric  acid, 
and  the  nitric  acid  each  time  distilled  off  until  the  suU 
pnor  was  about  to  begin  to  sublime.  After  the  operation 
bad  been  stopped,  the  .sulphur  that  remained  was  coU 
lected.  It  weighed  \Q\  drachms ;  consequently  13| 
drachms  had  been  converted  into  sulphuric  acid.  The 
whole  of  the  fluid  was  distilled  from  a  fresh  retort  until 

A 

the  portion  that  remained  proved  to  be  completely -con- 
centrated sulphuric  acid.  The  quantity  of  this  obtained 
amounted  to  4  ounces  7  drachms. 

With  this  result  I  was  contented  ;  because  at  tliat  time 
tlie  barytes  earth  was  not  vet  known,  and  could  there- 
fore not  be  employed  fbr  the  detcrmin&tioa  of  the  quan- 
tjty  of  acid^  as  it  was,  among  others,  in  the  following 
estperiment  made  a  short  time  since. 
I  k,  5200. grains  of  pure  sulphur  were  covered  in  a  retort 
vith  8  ounces '.of  pure  nitric  acid  of  1,320  to  1000  of 
water,  of  specific  weight,  and  |  of  the  acid  drawn  off 
with  the  requisite  degree  of  heat.  During  the  distilla* 
tion  the  interior  ofthe  receiver  and  of  the  retort/was  con^ 
fttsntly  filled  with  red  f umes^  The  acid  drawn  ofF^ 
which  exhibited  a  green  colour,  was  again  poured  back 
aftsr  it  had  cooled,  and  the  distillation  rejieated.  After 
I  of  the  acid  had  again  been  drawn  off,  8  ounces  of  nitric 
acid  were  a^ain  employed  >  and  the  distillation  repeated 
a  third  time.  The  sulphur  which  remained  weighed  48| 
^i^ins;  consequently   \B\\  grains  of  sulphur  bad  been 

converted 
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converted  into  sulphuric  acid.  The  sulphuric  acid  ob- 
tained  was,  after  sufficient  dilution  with  water,  mixed 
with  a  solution  of  muriate  of  barvtes,  until  no  farthef 
precipitation  or  turbidity  took  place.  The  sulphate  of 
barytes  collected,  after  being  well  edulcorated,-  and  com- 
pletely dried,  weighed  1,109  grains;  but  after  calcina- 
tion in  a  crucible  of  platina  1,082  grains. 

In  order  now  to  find  also  the  proportion  of  concrete 
acid  in  the  fluid  concentrated  sulphuric  a(:id,  100  grains 
of  rectified  sulphuric  acid,  of  the  specific  weight  of  1  ,S50 
to  1000  water,  (which,  I  must  remark,  is  the  highest  de- 
gree of  concentration  to  which  I  can  bring  the  pure  suU 
phuric  acid,)  were  diluted  with  fifteen  parts  water,  and 
mixed  with  solution  of  muriate  of  barytes  until  no  far- 
ther precipitation  took  pl.ice.  The  stilphate  of  barytes 
that  was  formed,  after  being  carefully  collected,  edulco- 
rated, and  after  drying  calcined,  weighed  225  grains. 

From  these  data  we  now  obtain  by  Calcination,  with 
the  omission  of  inconsiderable  fractional  parts,  the  fof- 
lowing  results. 

1.  100  parts  of  concentrated  sulphuric  acid,  of  I,S50 
specific  weight,  consist  of. 

Concrete  sulphuric  acid   -    .    -    ^    -    74,4 
Essential  water  -    -    -    -    .    25,^ 

100 

Or,  of  ♦ 

Sulphur 31,5 

Oxygene      -..--.    42,9 

Essential  water  -----    25,6 

100 

2. 
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2*  100  parts  of  sulphuric  acid,  t.  e.  concrete  sulphuric 
acid|  not  to  be  exhibited  by  itself^  coutain. 

Sulphur       ..•*.,..    42j3 

Oxygene     .--*•'-*    57,7 

3.  100  parts  of  calcined  sulphate  of  barytes  consist  of, 

Barytes    --------     67 

Concrete  acid    ------      33 

100 

Or,  of 

Barytes    --------     67 

Sulphur    ------.-«      14 

Oxygene      -------      19 


■— i 


100 


4.  106  parts  of  sulphur  gave,  or  can  form. 

Concrete  sulphutic  acid  -  -  -  -  236,5 
Or,  fluid  sulphuric  acid  of  1,850  specific  weight  317,5 
Or,  sulphate  of  barytes    -------    714,25 

Theise  proportions  approach  the  nearest  to  those  which 
Bucholz  has  found  in  his  experiments,  made  with  great 
diligence,  upon  this  subject  *.  The  small  differences  be- 
tween them  arise;  independent  of  the  accidents  which  are 
almost  unavoidable  in  chemical  operations,  chiefly  froni 
the  circumstance,  that  Bucholz  has  taken  the  proportion 
of  carbonic  acid  in  the  carbonate  of  barytes  at  only  21 
per  cent. ;  whereas  the  results  of  my  experiments  are  cal- 
culated upon  -a  proportionnof  22  per  cent* 

*  Schenr's  Cbemical  Journal. 


On 


(     145     ) 

On  Tinning.    By  Professor  Vkovst* 
(Concluded  from  f'age  50.) 
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XX.  ▼▼  E  will  now  eotisider  under  the  same  circum* 
Mances  the  tin  veitsela  used  for  making  sherbet,  since  thejr 
continue  to  be  a  subject  of  alarm  notwitfastandinjg  all  w« 
have  said  in  a  former  treatise  on  tinning. 

We  have  seen  in  this  treatise^  that  the  strongest  vine- 
gar maybe  lefk  for  three  days  in  vessels  alloyed  with  lead^ 
without  contracting  any  thing  to  render  it  dangerous. 
Let  U0  therefore  uamine  these  same  alloys,  when  eX' 
posed  to  the  double  action  of  the  acids  and  ihe  oxygen 
of  the  atmosphere. 

Sherbet  and  leaoaade  vessels,  which,  from  the  nature 
of  their  service^  are  much  oftener  half  empty  than  ^uU, 
are  undoubtedly  more  liable  to  waste  from  this  assemblage 
of  causes  which,  as  we  have  shewn  in  the  case  of  copper, 
so  easily  effect  the  dissolution  of  metals;  but  is  there 
any  reason  to  fear  on  this  account,  that  the  acid  will  at- 
tack  the  lead  rather  than  the  tin. 

The  vessels  made  of  the  alloy  which  is  used  to  prove 
vinegar,  may  be  considered  as  so  many  sherbet  vessels, 
and  there  is  no  doubt  that  the  results  will  prove  the  same, 
since  the  alloy  is  in  the  same  proportions  ;  which  are,  5, 
10,  15,  20,  f5,  30,  and  50  p^r  cm/,  of  tin ;  these  pro- 
portions are  used  by  the  makers,  and  comprehend  all  the 
difierent  kinds  of  tinning  that  are  made. 

XXI.  Now  let  ui  consider  the  principal  acid  beverages ; 
the  active  principle  of  lemon  and  veijuice  having  been 
known  to  be  of  the  same  nature,  I  deemed  it  sufficient  to 
make  the  fbllowiiig  experiments  on  lemon  only.  It  is 
customary  with  lettottate^makers  to  put  the  juice  of  two 
mtddto-aized  letmms  into  four  poundf  6(  water.    A  mid* 

V«t.  IX.^SicMp  SEjuat.  U  die- 
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die-sized  lemon  with  a  thin  rind,  gives  from  13  to  14 
drams  of  juice ;  but,  to  be  above  rather  than  below  tbe 
mark,  we  will  take  sixteen,  and  consequently  4  ounces  of 
the  juice  should  be  mixed  with  4  pounds  of  water  to  mak« 
good  lemonade.  It  is  in  this  way  that  all  the  lemouade- 
jnakers  in  Madrid  compose  this  beverage,  which  they 
^assert  would  certainly  become  poisonous,  if  the  vessels  in 
which  it  fa  kept  were  not  nuule  of  pure  tin. 
.  This  liquor  remained  twenty-four  hours  in  each  of  our 
vessels,  in  order  to  undergo  an  analysis  afterwards ;  but 
as  it  was  necessary  to  know  first,  how  to  attain  the  great- 
est action  of  the  lemon, to  prove  our  vessels,  it  appeared 
to  me  that  t  ought  to  begin  with  the  following  ezperi* 
ments. 

XXII.  I  made  a  mixture  of  equal  parts  of  the  juice  of 
lemon  and  wsUer,  which  forms  a  liquor  fifteen  times 
stronger  than  ordinary  lemonade,  which,  as  we  have  be- 
fore observed,  contains  but  a  sixteenth  part  of  the  juice ; 
about  two  ounces  of  the  above  mixture  were  afterwards 
poured  into  each  of  our  eight  vessels,  the  first  of  which 
^vas .  composed  of  pure  tin,  and  the  following  at  10^  v 
15,  20,  25>  30,  and  50  per  cent.  Iti  each  of  them  was 
put  a  pidgeon's  feather  in  order  to  wet  it  all  over  as 
often  as  it  was  judged  necessary,  and  to  put  the  sur* 

face  in  successive  contact  with  the  acid  and  the  atmo- 

« 

spheric  oxygen.     The  experiment  lasted  24  hours.    The     i 
folluwing  phenomena  presented  themselves. 

* 

In  less  than  half  an  hour  a  white  dust  hung  upon  the 
surface  of  the  inside  of  tbe  vessels  above  the  liquid.  It 
began  to  appear  first  in  that  of  ppre  tin,  and  afterwards 
in  those  of  5,  10,  and  15  ;  it  became  less  sensible  in  those 
of  20  and  25  y  and  was  scarcejy  perceptible  in  those  of 
SO  and ^50.  This  powder  or  this  oxyd,  which  I  took  care 
to  let  fall  into  tbe  l^qu^id^  by  wasbiilg  it  off  with  the  fca- 
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tber.  did  not  dissolve  at  all,  and  even  at  the  end  of  24 
hours  it  was  so  abundant  in  the  vessel  of  pure  tin,  and   ' 
the  four  following  ones,  that  the  liquid  was  become  quite 
milky.    The  liquid  of  these  eight  vessels  was  thrown  upon  * 
a  filter,  washed  with  water,   distilled  and  poured  *  into 
eight  glasses  ;  to  each  of  these  I  immediately  added  some 
of  the  solution  of  sulphate  of  potash,  the  most  certain  re- 
active for  precipitating  the  smallest  quantity  of  lead,  but  ' 
it  occasioned  no.  alteration  in  any  of  the  liquids.     And 
even  after  forty-eight  hours'  rest,  there  was  no  sediment  to 
be  perceived.     In  short  these  liquids,  examined  relatively 
to  the  tin,  gave  all  the  signs  of  its  dissolution  which  are 
peculiar  to  it;    and  the  white  powder  collected  by  the 
filter  proved   to  be  only  a  pure  oxyd  of  tin.     Such  was 
the  effect  of  a  lemon-watef  fifteen   times  more   active   * 
than  usual ;  such  were  the  appearances  of  this  imaginary 
poison,  of  which  an  hereditary  dread  has  so  long  made  us 
afraid,  and  which  the  poison  of  personal  interest  has  at- 
tempted to  .prolong.  ' 

Some  lemonade  of  the  customary  strength  was  afterwards 
kept  for  24  hours  in  the.  eight  vessels,  and  was  examined  ' 
with  the  sulphate  as  the  other  had  been ;  the  issue  was 
the  same,  not  the  least  trace  of  lead  was  perceptible. 
The  following  experiment  is  a  demonstration  not  loss 
convincing,  even  to  those  who  are  not  well  acquainted 
with  the  properties  of  metals. 

An  equal  portion  of  the  liquors  contained  in' the  vessel  ' 
of  pure  tin,  and  in  that  of  which  the  metal  was  as  50  to 
100,  was  poured  into  two  glasses,  some  hydro-sulphur- 
eted  water  was  then  added  to  them,  and  they  immediately 
took  that  chesnut  shade  which  tin  always  gives  when  it  is 
at  its  least  dxydation.  If  this  colour  pft)ceetled  from  lead, 
we  certainly  should  not  be  surprized  to  see  it  appear  iii 
the  liquor  which  came  out  from  a  vessel  partly  formed  of 
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that  n^^tal ;  but.  tb^  liquor  from  the .  vessel  of  pure  tin 
gave  the  same  shade^ '^consequently  the  acid  of  lemon  ex- 
tracted, the  same  metal  from  two  vessels  very  differently 
cop^posed.  The  metal  then  which  is  dissolved  )^y  these 
acid  liquor^^  is  not  that  which  the  sulphate  of  pot^h  in* 
dubitably  precipitates  wherever  it  meets  with  it  -,  but  it  is 
the  tin  which  is  dissolved,  and  no  known  experiment  baa 
ever  yet  proved  this  metal  to  be  dangerous. 

XXIli.  Air  these  facts  authorise  us  to  conclude  with 
confidence,  that  lead  is  a  metal  which  cannot  introduce 
itself  into  acids,  while  tin  is  present ;  its  affinities  are  so 
much  superior  to  those  of  lead,  that  they  form  an  invin- 
cible obstacle  to  its  solution  in  any  solvent  whatever. 
Thus,  wherever  there  is  tin  the  lead  can  never  infect  our 
liquors*  This  fact  is  irrefragable,  because  it  is  a  law  of 
nature.  But  how  often  are  disorders  erroneously  attri- 
l^utcd  to  acid  liquors,  which  happen  to  attack  a  short 
time  after  those  liquors  have  been  taken  ?  and  how  often 
do  complaints  proceed  from  internal  and  external  perspi- 
ration being  too  suddenly  suspended,  rather  than  frotn 
any  bad  quality  in  the  liquors  ? 

How.  dangerous  is  it  for  people  of  delicate  constitu* 
tions,  who,  while  in  a  profuse  perspiration,  have  the  im« 
prudence  to  brave  this.perilous  opposition  of  temperature ! 

Since  these  facts  dissipate  exaggeration,  lead  us  to- 
morc<«lefinite  ideas,  and  convince  us  nevertheless,  that  if 
lead  ought  to  be,  as  I  have  said,  at  each  step  prohibited 
from  tinning  in  general,  because  it  is  unnecessary,  and  di* 
minished  in  our  pewter  wares,  because  we  would  have 
good  tin,  we  must  not  for  that  reason  exclaim  against  a 
vessel  that  a  careless  and  unprincipled  workman  may  have 
tinned  with  an  ajloy  containing  too  much  lead,  and  which 
be  would  endeavour  to  sell  as  fine  tin.     Let  us  detect  the 

fraud  I  but  let  us  not  confound  it  with  that  most  dreadful 
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icrixhe, .  the  crime  of  pcusoniiig.    It  it  wortbj  of  reaiar]^^ . 
thaty  (luritig  teveral  years  ill  which  it  has  been  eDdeaTOttre(L 
to  frighten  Madrid  from  using  a  mixture  of  UgA  and 
tiuy    the  public  have  contimied    to    use   with    piQrfcct 
security,  both  tin  and  pewter  wares  without  tvoabUag. 
themselves  to  consider  whether  they  were  made  aecordiag^ 
to.law  or  not.    Wiser  than  those  who  are  alarmed  b)r 
simple  rumours,    they  found  their  confidence  on  tbi^y. 
that,  in  all  the  extent  of  a  large  kingdom,  no'  one  bat* 
been  able  to  justify  the  reports  raised  against  it|  by  %-. 
single  accident  satisfactorily  stated  before  thetrUAiiiaf  oC 
sciences. 

Consequences.  , 

1.  The  confectioners  may  continue  \tttb  safety  to^aw- 
panaundnoed,  so  long  as  they  scrupulously  obscrvid  tMe 
precautiona  which  the.  rules  of  their  tiade  dictate^  and- 
they  will  be  personally  responsible  if  any  of  their  pr6pa» 
rationa  be  found  to  contain  poison. 

2.  All  measures  tending^  to  force'  tiiem  to  use  tinned 
vessels  would  be  fallacious,  since  the  heat  that  most  of>* 

f  their  compositions  require,  in  order  to  dress  them  pro* 

perly ,  would  destroy  the  tinning  in  a  few  days^  I  caused 
various  sweetmeats,  which  require  a  great  lieat,'  to  be 
made  under  my  own  inspection,  in  vessels  tinned  with 
fine  tin  j  and  the  workman  could  not  suoceied,  for  some 
\  came  out  quite  candied,  and  others  almost  burnt ;  the  tin 

was  detached  or  rubbed  off  in  several  places  by  the  fric» 
tion  of  the  spatula,  and  the  copper  was  quite  visible* 
How  much  worse  it  must  be  when  there  are  fifty  pounds 
of  sugar  to  be  prepared,  or  other  things  in  the  same  pro- 
portion, which  mlist  be  kept  dry  to  complete  themj  and 
to  bring  them  to  a  proper  consistency. 

S.  Tinning  mixed  with  lead,  even  to  eqaal  parts,  can- 
not be  dangerous,  since  it  is  sufficient  for  lead  to  be  al^ 
ioyed  with  tin,  to  prevent  it  fix)m  dissolving  either  in  tbel' 
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juice  of  lemon  or  in  vinegar,  the  two  acids  whose  activity  ' 
causes  them  to  be 'most  suspected; 

Tin  being  more  oxydable  than  lead,  dissolves  exclu- 
sively  in  these  apids,  and  prevents  the  dissolntion  of  the 
lead.  The  lead  cannot  take  to  itself  an  atom  of  oxygen, 
of  which  the  tin  will  not  immediately  deprive  it. 

4.  Leady  when  it  is  alloyed  with  tin  in  equal  parts  or 
more,  caii  never  be  dissolved  before  tin,  which  is  always  * 
dissolved  first ;  this  same  alloy  taken  internally  and  in  a 
iDuch  stronger  dose  tiian  is  likely  to  be  taken  by  a  whole 
family,  even  when  the  tinned  vessels  in  the  house  will 
last  but  eight  days,  is  not  in  a  state  to  have  the  slightest 
effect  upon  die  health ;  besides  there  is  not  a  single  ex- 
amine to  prove  that  it  can. 

5*  It  would  not  be  more  inconvenient  to  permit  tinning  ' 
to  be  made  with  one-third  or  a  quarter  of  it  lead,  accord- 
ing to  the  ancient  custom,  rather  than  of  fine  tin,  to  ac- 
commodate it  to  the  means  of  all  classes ;  for  in  the  house-  • 
keeping  of  poor  families  their  stocic  of  utensils  are  so 
much  worn,  that  they  cannot  use  them  long  without  de- 
stroying them,  and   they  are  consequently  obliged  to   ^  ^ 
have  them'  freqtiently  repaired,  which  becomes  very  ex- 
pensive to  them. 

6.  Every  brazier  \^ho  deceives  as  to  the  quality  of  the 
tinning  that  is  bought  of  him  is  guilty  of  a  fraud  ;  which 

is  very  reprehensible,  but  not  so  much  so  as  to  justify  the  / 

idea  that  he  is  the  cause  of  death  to  many. 

7.  What  has  been  said  on  tinning  being  applicable  tto 
pewter,  to  proscribe  it  without  any  other  motive  than  a 
few  vain  fears,  which  no  accident  has  yet  justified,  would 
be  to  deprive  our  arts  and  our  houses  of  an  alloy,  which 
no  other  could  replace,  and  which  has  been  used  in  Eu- 
rope ,'from  time  immemorial ;  because  its  salubrity  has 
never  been  even  doubted.  Such  a  prohibition  would 
doubtless  be  little  felt  by  the .  rich ;  but  would  it  not  . 

<.  most 
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'most'craelly  abridge  the  few  means  that  the  poor  bare  of 
forniahing  themselves  with  kitchen  utensils  ? 

P.  S.  Since  this  memoir  was  presented  to  government^ 
Don  Domingo  Fernandez  and  Don  Antonio  Cruz  have 
been  commissioned  to  decide,  if  acid  beverages  kept  for 
Bome  time  in  tinned  vessels  would  dissolve  the  lead,  and 
consequently  become  unwholesome. 

These  chymists  selected  from  above  a  hundred  sherbet 
•vessels,  which  had  been  seized  on, the  information  of  the 
pewterers,  those  wMch  appeared,  to  them  to  have  most 
lead  in  them,  and  even  those  which  were  most  injured  by 
moisture ;  they  suffered  acid  liquors  of  all  kinds  to  re- 
Hiaiu  in  them  for  four  days  and  four  nights,,  and  tliey 
afterwards  submitted  them  to  the  strictest  examination. 

The  result  of  their  work,  which  they  communicated  to 
me,  was,  that  vinegar,  lemons,  verjuice,  cherries,  goose- 
berries, sour  milk,  &c.  absorbed  no  particles  of  lead  that 
were  apprecuible  by  sulphate  of  potash,  hydro-sulphur-^ 
eted  water,  hydro-sulphures,  &c. 

All  these  liquors  took  up  a  litde  of  the  tin,  and  some 
i  so  little  as  not  to  be  perceptible. 
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Experiments  on  s&nie  Combinations  of  Prussic  Acid  < 
with  Mttds.    By  M.  Wuttic. 

From  Gehlen^s  Chemical  Journal. 

T.  ' 

HE  proper  object  of  these  experiments  was  to  disco- 
ver a  method  of  obtaining  pure  prussic  acid  ;  on  which 
account  I  have  not  examined  these  combinations  in  alt 
their  relations.  As  I  attained  my  purpose,  and  the^e 
experiments  presented  to  me  also  some  other  interesting 
phenomena,  which  were  the  more  so,  as  these  combina- 
tions have  been  hitherto  but  very  little  examined,  I  con- 
ceive  them  not  unworthy  of  being  laid  before  the  public. 

Frussiaie 


ihmssiate  of  Zinc  is  t^tm&A  by  s^tiirating  a  solutibn  of 
sulphate  of  2iifc  with  prassiate  of  kati,  or,  in  other  words, 
{bf  adding  die  latter  to  the  formisr  till  no  more  precipita^ 
tioo  takes  piaoe.  T\ie  precipitate  has,  after  being  edul- 
corated and  dried,  a  green  ooiour,  and  is  the  desired 
•product.  If  we  expose  it  to  dry  distillatit>n,  it  at  first 
assumes  a  light  brown  edlour,  which  gradually  passes 
into  a  dark  brown,  and  the  prussic  actd  passes  bvet  from 

» 

it  entirely  decomposed.  The  residuum  contained  in  thb 
-lelort,  whidi  has  an  empyreumatic  smell,  inflatnes  Mrhen 
laid  upon  ignited  coals,  in  contact  wiih  the  air,  and  a 
white  oxyd  of  einc  is  left  behind. 

Pru8$iatecf  Tin.  This  combination  is  prodi!kced  l>y 
mixing  muriate  of  tin  with  prussiate  of  kali,  in  the  liquid 
Hate.  The  prusiiate  of  tin  is  precipitated,  and  fexhibits^ 
«fter  edulooration  and  dryitig,  a  Ught  brown  colour,  lii 
4vy  distillation,  the  prussie  acid  is  expelled  froni  it  eij« 
tnrdy  decomposed ;  and  if  we  conduct  the  gases  which 
pass  over  into  water  wherein  a  quantity  of  muriate  df 
iron  is  dissolved,  the  iron  is  precipitated.  This  sterns  to 
prove,  that  during  the  disttHation  caustic  ammoniac  fs 
foroaed,  which  hiis  united  with  the  muriatic  acid  of  the 
muriate  of  iron.  In  the  neck,  of  the  retort,  a  small  quan« 
tity  of  carbonate  of  ammoniad  is  deposited.  The  resi« 
duum  is  of  a  dark  brown  colour,  has  sometbirig  of  an  em- 
p3rreumatic  odour,  and  does  not  inflame  in  the  fire. 

Prussiate  of  Copper.  This  combination  is  formed  by 
adding  prussiate  of  kali  to  a  solution  of  sulphate  of  cop« 
per  as  long  as  a  reddish*>brown  precipitate  is  formed, 
which  is  the  prussiate  of  copper.  The  precipitate  is 
edulcorated  and  dried.  By  dry  distillation,  even  with 
tlie  gentlest  heat,  the  prussic  acid  is  expelled  from  it  de- 
composed, for  the  solutions  of  iron  do  not  produce  the 
sligbtest'precipitate  in  water  into  which  the  gases  wAch 

have 
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have  passed  oyer  hare  been  received*    Here  no  aminp* 
Qiac  b  formed  during  the  distillation.    When  the  resi-^ 
daum  is  pot  into  the  fire,  its  empyreumatic  smell  is  ex- 
lialed,  and  the  copper  remains  behind  in  an  oxy dated 
•tate. 

Prussiate  iff  Lead.  ^  This  b  obtained  in  the  form  ti  a 
yeUowisb- white  precipitate,  on  mixing  the  solution  of  ace- 
tate of  lead  with  pnissiate  of  kali.  If  we  subject  the  pre* 
cipitate,  after  being  edulcorated  and  dried,  to  distilla- 
tion,  there  passes  over,  at  a  low  degree  of  heat,  first  the 
greater  part  of  the  prussic  acid  undecomposed  and  per- 
fectly pure ;  then,  on  increasing  the  heat,  carbonate  of 
ammonia  b  deposited,  which  proceeds  from  a  portion  of 
decomposed  prussic  acid,  and  a  blueish-black  mass  b  left 
in  the  retort.  When  I  took  thb  mass  but  of  the  retort, 
which  had  a  strong  smell  of  salt  of  hartshorn,  (ammonia 
mixed  with  empyreumatic  oil,)  and  laid  it  upon  paper, 
it  became  heated  and  inflamed  spontaneously,  and  that 
in  a  more  lively  manner  than  the  ordinary  pyrophores, 
which  are  formed  by  calcination  of  alum  with  charcoal; 
>  as  the  paper  was  also  immediately  set  on  fire.  During 
the  combustion  an  abundant  disengagement  of  aounoniac 
took  place,  and  the  lead  was  left  behind,  reduced.  As. 
thb  phenomenon  seemed  remarkable  to  me,  since  no 
principle  of  those  hitherto  known  was  present  that  could 
^  be  the  cause  of  the  formation  of  a  pyrophore,  I  repelited 
the  experiment,  and  that  sevaral  times.  I  obtained,  in« 
deed,  every  time  a  mass  of  the  same  colour,  and  otlier 
properties,  only  I  could  never  produce  a  proper  pyro-* 
phore,  but  the  mass,  which  was  very  highly  inflamma- 
ble, required  always  to  be  placed  in  a  raised  tempera- 
ture,  near  to  a  candle  or  slightly  ignited  coals,  before  it 
inflamed  and  exhibited  the  other  phenomena.  Whether 
now,  in  order  to  obtain  thb  product  spontaneously  inflam« 
mable,  a  certain  moment  of  time  b  necessary,  at  whicl| 
VeL.  IX. — Skond  Series.  X  the 
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the  retort  musjt  be  taken  fram  the  fire,  or  whet1i6r  tlie 
extremely  sIo\r  cooling  (which  I  had  accidentally  em^ 

ployed  the  first  time)  is  ixidispensably  requisite  for  it,  I 

• 

cannot  determine  :  so  much,  however,  I  have  to  reidarky 
tliat  in  this  spontaneous  inflammatioi^  there  was  no'  fire 
near^  nor  do  I  know  of  the  presenbe  of  any  other  sub* 
stance  which.might  have  promoted  'the  inflammation.  I 
therefore  leave  it  to  others,  who  may  take  the  trouble  to  . 
examine,  whether  this  easily-iofiammable  product  is  such 
to  that,  degree  as  to  inflame  spontaneously. 
.  When  the  residuum,  ^whict  is  obtamed  in  the  dry  dis- 
tillation of  the  prussiate  of  lead,  is  heated  to  redness  in 
a  crucible,  an  o^yd  of  lead,  of  a  brick-red  colour,  id 
left  behind,  which  under  the  continued  action  of  the 
heat  is  vitrified.  The  inflammation  of  this  residuum, 
under  exposure  to  the  air,  is  therefore  necessary  for  the 
oxydation  of  the  lead. 

,Wh^n  the  prussiate  of  lead  is  covered  with  water  in  a 
retort,  and  thus  subjected  to  distillation,  the  water  first 
passes  over  from  it  perfectly  pure,  then  the  prilssic  acid  i^ 
disengaged  from  the  lead  ehtii'ely  decomposed,  cai^onate 
of  ammoniac  is  formed,  and  the  residuum  has  the  same 
properties  as  that  obtained  in  the  dry  distillation,  tn  this 
operation^  therefore,  the  water  must  howevisr  have  some 
^eflect  upon  the  prussic  acid  of  the  prussiate  o^  lead, 
.  whereby  it  is  altered  so  that  it  cannot  pass  over  undecom- 
posed. 

Priusiate  of  Silver,  This  combination  is  produced  by 
inixing  a  solution  of  niti*ate  of  silver  with  one  df  prussiate 
of  kali.  The  prussiate  of  silver  is  thrown  down  in  t 
greenish-white  precipitate.  By  dry  distillation  of  the 
edulcorated  and  dried  precipitate,  the  prussic  ticxA  is  se- 
parated in  an  entirely  undecomposed  state.  In  this  opOi- 
ratiun  no  ammoniac  is  formed.  The  residuum,  whicli 
becomes  black  during  the  treatment,  has  a  somewhat  em- 

pyreumatic 
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(^yt^Qfnatic  smelly  which  however,  does  not  dt&r  much 
from  thiit  of  the  pr«ssic  apid.  It  is  oot  inflatums^ble ;  foi: 
when  laid  upQi;i  burning  paper  it  extinguishes  it. 

It  is  necessajry  to  remark,  that  fox  all  tliese  combina* 
tiGW  the  metallic  salts  were  employed  pure,  and  the  p^us* 
iiate  of  kali,  which  was  used  in  all,  was  prepared  fr^Hin 
Psus&i<an  blue  (fr.eed»  by  means  of  sulphuric  acid,  from  the 
admixture  of  alumlae)  with  caustic  Kali.^-I  niust  fai^jther 
observe,  that  in  the  preparatiqn  of  these  combinations 
we  must  not  he  too  lavish  in  the  addition  of  the  prussiat^ 
of  kali ;  for,  in  that  case,  Vith  all  of  them,  a  part  of  thie 
combination  passes  re-dissol^ed  through  the  iiltre.  It 
will  therefore  he  best  to  add  rather  an  under  proportion 
of  prussiatc  of  kali,  as  we  cannot  easily  hit  the  point  of 
flaluratioa  with  perfect  accuracy*  However,  if  we  have 
already  added  too  much  of  the  latter,  we  may  add  to  the 
liquid,  which  has  been  drawn  off  from  tiie  precipitate, 
still  a  small  quantity  of  the*  metallic  solutions,  (whereby 
•  precipitate  is  again  produced,)  then  bring  them  again 
upon  the  filtre,  and  thus  renaedy  the  evil. 
.  Of  the  abovcmentioned  prussiates,  those  of  silver, 
Icad^  and  tin,  are  diecomposed  by  muriate  of  iron,  but 
npt  those  •  of  copper  and  zinc.  By  the  sulphate  of  iron 
none  of  these  combinations  is  decomposed,  although  the 
contrary  might  have  been  expected,  siiice  the  sulphuric 
acid  is  however  generally  admitted  to  have  a  greater  af* 
finity  for  metals  than  the  muriatic  acid. 

From  the  experiments  above  described,  it  appears  that 
the  pmssic  acid  is  sqfKirated  from  each  combination,  de- 
composed or  undecoiMfpo8e<l,  ii^  a  dlHerent  manner. 
Whether  this  proceeds  from  the  acid  perhaps  existing  in 
a  difiiercnt  state  in  eacli  of  these  combinations,  or  whe- 
ther  one  or  the  other  metal  assumes  during  the  oporiition 
adifitrent  proportion  of  its  ultimate  constituent  parts, 
fMoains  still  to  be  determined. 

X  2  Finally, 
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i  Finally,  it  results  from  all  the  experiments^  that  ont^ 
two  of  these  prussiates  can  be  employed  for  obtaining 
pore  pruflsic  acid,  namelyt  the  prussiates  of  lead  and  of 
silver.  As,  however,  from  the  first  also  a  small  portioa 
of  the  prussic  acid  passes  over  decomposed,  whilst  horn 
the  prussiate  of  silver  all  the  prussic  acid,  except  a  mi"» 
Tiute  portion,  which  may  almost  be  reckoned  for  nothings 
is  disengaged  without  decomposition,  I  can  recommend 
this  n^ethod  to  those  who  may  have  tried  in  vain  to  ob* 
tain  prussic  acid  free  frooi  sulphuric  acid  or  iron,  as  obe 
whereby  they  cannot  fail  to  accomplish  their  purpose^ 


A^ 
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(Autkeniie  Communications  Jar  ikis  Deparimeni  ^  cur  IVmk  wUi.  It 

ibonkfully  received.) 

Chemical  Society . 

XT  has  been  observed,  that  those  who  cultivate  any  pac 
ticular  branch  of  Experimental  Science  are  solicitous  of 
associating  with  pthers  eqgagod  in  simiUr  studies;  a 
common  interest  in  the  saqie  subject  of  conversation  n* 
cites  a  spirit  of  enquiry ;  thought  gives  rise  to  thought, 
and  new  i<)eas,  collected  in  the  friendly  intercourse  of 
society,  often  lead  to  investigations  of  the  greatest  im«> 
portance.  l*he  student  finds  many  difficulties  removed 
which  impede  his  progress  by  the  ready  information  he 
o|»tains  from  men  of  higher  acquirements,  whilst  those, 
who  are  skilled  in  chemical  pursuits,  frequently  receive 
important  observatipns  from  the  mere  lover  of  the  science ; 
to  this  may  be  added,  that  men,  however  great  theif 
learning  or  ardor  may  be  for  auy  particular  branch  of  en- 
quiry, yet,  when  deprived  of  the  opportunity  pf  com* 
municatjng  their  ideas  to  others,  not  oply  beoome  negli* 
gent  and  uninterested  in  improving  the  $tock  pf  know* 

ledge 
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ledge  tbey  already  ponesB,  but  are  seldom  solidtoot 
about  tbe  further  euhiyation  of  tbeir  mental  powen. 

From  a  convictioD  6f  these  truths^  a  number  of  gentle* 
meiii  who  have  a  taste  for  Philosophical  Chemistry,  are 
4€tenoined  to  fbrm  themselves  into  a  society,  in  which 
the  talents  of  a  number  may  l>e  united,  and  become  ex« 
tensively  useful  to  each  other,  by  mutiiiat  communication 
.  0^  their  .Tiews,  their  labours,  and  acquisitions*  That 
their  endearour  may  prove  as  interesting  as  possible,  par** 
ticuiarly  to  those  promoters  of  chemical  science  who  can« 
not  devote  much  time  to  tbe  perusal  of  literary  journals 
and  periodical,  publications,  arrangements  will  be  made 
to  collect,  as  speedily  as  possible,  all  the  chemical  news 
which  issue  from  the .  Laboratories  of  other  operators, 
both  at  home  and  on  the  Continent ;  and  correspondent 
ces  will  be  established  to  obtain  the  earliest  and  best  in- 
formation respecting  whatever  shall  offer  itself  as  new 
and  important  in  the  departments  of  Chemistry,  of  Na- 
tural Philosophy,  and  the  Arts  and  Manufactures,  which 
are  dependent  on  these  branches  of  knowledge.  To  keep 
pace  with  the  existing  state  of  chemical  science,  the  in* 
tdUgence  thus  collected  shall  be  regularly  detailed  in 
their  respective  meetings ;  and  a  book  of  reference  kept 
as  a  register,  containing  tbe  growing  mass  of  philosophi* 
cal  information,  which  will  be  laid  on  the  table  for  the 
use  of  the  members  ;  together  with  all  those  publicatioes 
and  academical  journals  of  repute,  which  exhibit  the 
transactions  of  ingenious  men  in  every  part  of  the  world. 

The  views  of  this  society  however  will  not  be  confined 
to  tbe  mere  detail  of  literary  intelligence  and  chemical 
^onvenatidns ;  a  principal  part  of  their  labour  will  de- 
volve to  the  practical  departnient  of  the  Laboratory.  To 
accomplish  this  as  perfectly  as  possible,  all  the  interest- 
ing discoveries,  which  from  time  to  time  eurich  the  do- 
saain  of  Cbemxstiy,  and  particularly  those  complicated » 
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f^peivnve,  and  diScuU  ^xj^csiBimts,  whiicb  cm  ba  tsc^ 
peated  by  few  Umliyiduak  only,  shall  be  Mbibit«d  ii 
tbeiff  owo  Laboc^tipry ;  being  pt rsuad^d^  tiha*  impetHuit 
experimental  enquffies^  wheo  oace  wimsstedy  seldmn 
fell  to  excite  that  degree  of  ardour  wbiQh  give9  increadii^' 
energy  to  acieiitific  vesearch*^ 

Prom  this  the  Cbeoiical  Society  will  djtfoct  their  .attend 
lion  to  all  such  original  and  specific  experisaentiB,  aa  n^ 
individually  be  proposed,  and.  the  reaulta  tbey  aflbni 
ahall  be  minuted  in  the  journal  of  the  Laboratory,  kept 
for  that  purpose,  and  afterwarda  pidiliabed  ib  sueb  a 
snaoner  as  may  be  dijpec^d.  Tbeae  enquidea  will  tm^ 
brace  whatever  is  deemed  worthy  of  experimeatai  Mr 
search  in  the  extensive  departments  of  philoaopbical^ 
practical,  and  technical  chemiatry.  It  is  peirliaps  need* 
less  to  state,  that  their  Lab^atory  will  be  open  for  tka 
analysis  of  ores,  soils,  manures,  and  such  svbatancea  ia 
genecaJ  as  are  found  in  the  British  domiaioDs,  and' are 
deemed  of  private  or  public  importance^ 

Andx  as  it  is  certain  that  the  progress^  as  weU  aa  tiua 
accurate  and  extensive  ideas,  which  th^  celtivators  of 
Chemical  Science  may  acquire,  are  greatly  fiBbciUtatedl 
and  protnoted,  by  attending  to  the  manipulatiooa,  and 
processes  of  the  practical  Cheoiiat  \  it  is  likewise  intended, 
that  all  the  multifarious  <^eratioos  ol  the  Laboratory, 
shall  be  regularly  employed  for  obtaining  from  the  crude 
materials  of  Nature,  all  those  substances  which  the  So.* 
ciety  requires  as  iastcuments  of  research,  or  aa  specimena 
of  truths,  as  well  as  those  articles  used  in  the  Gfaemtcal 
Arts,  and  by  Manufacturers  and  Artists.  This  paitl  of 
the  views  of  the  Chemical  Society  will  constitute  a  perw 
petual  series  of  operations^  n:ell  calculated  to  exhibit  a 
summary  exposition  of  all  the  genera)  ai¥l  particular  pi:»» 
cesses  of  the  scientific  Laboimtory  :  a  consideiraiioo  Ugbiy 
important  to  the  progress  of  real  ifiiproveoie&ft.  * 

To 
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Te  giire  effect  to  this  undertaking,  a  regular  Labora« 
tory  is  already  fitted  up,  and  an  extQ|ttve  collection  of 
apparatus  and  instruments  will  be  procured,  to  ensure 
those  auxiliary  )EidyartUrges  i^faich  are  esseAtial  to  the  pur« 
suit  of  the  science. 

Such  are  the  oudines  of  the  plan  to  which  the  tiews  of 
the  CAtemtcal  Society  'will  be  dhrected.  A  more  ptttictt- 
laM"#feta9  of  raks  and  proMe^ngs  wouM  be  premature 
aMd  superfluotis.  It  must  nererthelefss  be  remarked,  thal^ 
whatever  encouragement  the  establishment  may  receire^ 
ffe  HiaMiiinn  of  Subscribers  is  for  the  {RCsfent  Unitedto 
IBisly,  and  the  Annual    Snbsanptkm   fixed  at.ThmA 


.  An  unlimited  number  of  .6ondemen,  resiiKng  is  «be 
6Mntty>  ioay  be  admitted  as  SubScrSieni,  o^  V^y^ 
One  Guiaca  AnnuaMy^  wfa&eh  sh^  entitle  them  to  tiait 
the  Society  as  Memben,  whenever  they  residb  io  th» 
capital,  provided  their  stay  in  town  does  notexceed  thisee 
QKOnths. 

After  the  first  meeting  the  admission  of  Members  shall 
be  decided  by  baUot,  and  those  whcf  are  not  inclined  to 
adopt  the  regulations  the»  agreed  upon  by  the  m^oritj 
of  the  Subscribers,  shall  have  their  subscci|>tion  imrne* 
diatdy  returned. 

A  code  of  laws  will  be  formed,  and  proper  officers 
elected^  so  as  to  form  a  regular  Societ}'',  which  shall  be 
denominated  the  London  Chemical  Society. 

The  admission  of  Members  is  for  the  present  confined 
to  a  Committee,  who,  on  the  present  occasion,  address 
the  Chemical  Public,  and  request,  that  such  Gentlemen 
t&  are  dtesitous  of  becoming  Subscribers  may  favour  tliem 
with  tlieir  names,  for  which  purpose  a  book  is  opened  at 
their  Laboratory,  N**  ll,  Old  Compton  Street,  Soho. 

,1^ 


(Cootiiroed  from  Fife  SO.) 

W  lUJAii  BuiiDTy  of  Pkitt  Hace^  Cmdeii  Town,  in 
the  pariih  of  Sftint  Ptocni,  io  tt^  comiQr  of  Middleiexy 
Muthfiiwtical  Instrnnent-anker ;  for  oMduoa  or  imtm* 
BKols  for  die  pnrpoK  of  making  leaden  bollels  ead  odwr 
dioC    Dated  May  1^  1806. 

Snnttii  Hoopx&y  of  Walworth,  in  die  comily  of 
tmnjj  Gentleman;  lor  an  wjivdiict,  tonnel,  or  ma** 
dune,  for  deaming  docb  and  otber  basuii  of  penned 
water;  and  eertain  improfements  on  maclunei  or  mi^ 
einnefy  (bx  wUcli  he  hadi  already  obtained  letlen  pn« 
tent)  for  deaniing  dry  and  other  harbours,  lifen, 
ereekt,  ban  of  harbours,  and  odier  porpoaes. 
Dated  Mays,  1806. 

WiuiAM  Robert  Walb  Kmc,  of  Kiiby-stieet,  in 
the  parish  of  St.  Andrew,  Holboni,  in  the  county  of 
Middlesex,  Tin-plate^worfcer ;  for  a  mediod  of  manufiic- 
taring  tin,  or  iron  phues  cufered  with  tin,  commonly 
called  ttn-fdates,  into  coven  for  dishes  and  pktes. 
Dated  May  8,  1808* 

Maktim  Cawood,  of  Ijeeds,  in  the  county  of  York ; 
for  an  improvement  in  the  manufacturing  metalUc  cocks, 
for  conveying  and  stopping  liquid*. 
Dated  May  15,  1806. 

Richard  Wilcox,  of  the  parish  of  St.  Mary,  Lam- 
beth, in  the  county  of  Surrey,  Mechanist ;  for  improve- 
ments in  steam-engines.    Dated  May  21,  1806. 
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iio.  Lt.  SECOND  SERIES.  August,  1806; 


fyedjlcatim  of  (he  Pdieni  granted  to  BkAfcT  Clark,  &f 
GUtspur-sireetj  in  the  Ci^  of  London,  Feieritiofy  Sur* 
gecn;  for  ttrtain  Improvements  upon  Hcrse  Shoes. 

Daied  March  25,  1806. 
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O  $11  io  whom  these  presents  ^halt  dome,  &c. 
'JJpw  Know  YE,  that  I  the  ^id  Bracy  Clark  do  hereby 
dechtre,  that  the  nature  of  my  said  invention,  and  ia 
^  what  mannet  thcf  samd  is  to  be  perfoirmed,  h  described  in 
iri'imner  following ;  that  is  to  saj- :  Having  discovefe J,  by 
tnuch  attention  to  the  subject,  that  in  the  present  mode  of 
shoeiiVg  horses,  by  nailing  the  foot  petpetnally  to  an  rri* 
flextble  iron  shot!,  besides  the  many  calamiticds  that  the 
use  of  riails  is^  subject  ta,  the  foot  Hsclf  is  injured  m  Ms 
Jyroperties,  becoming  stiff,  bard  and  rn^histic  firom  b6- 
iiig  thus  held  for  a  long  period  without  any  motion  what- 
ever, orlexcfrtion  of  that  elasticity  which  is  natural  to  it ; 
whence  arises  that  tenderness  of  the  feet  ^hich  is  so 
xnuch  complained  of  in  the  use  of  hot^es,  and  the  danger 
of  their  falling ;  and  which  leads  to  the  use  of,  or  rather' 
renders  necessary,   the    sharp  and  painful  bits  in  the 
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mouth,  to  divert  the  attention  of  the  horse  from  the  sii£i 
ferin'g  of  bis  fe«t  t  Aiid  having  alsa  satiftfactonly  proved^ 
by  actual  experiments,  that  it  is  this  constant  nailing  of 
the  foot  to  the  shoe  which,  by  contracting  and  withering 
the  foot,  occasion^  the  frog  to  be  squeezed  and  pressed 
upon  every  side/  and  produces  that  foul  and  often  pain* 
ful  disorder  called  the  running  thrush,  and  the  consequent 
tenderness  and  danger  this  occasions.  The  operation  of 
these  causes  reixlers  it  necessary  annually  lo  destroy  thou* 
sands  of  these  Costly  and  useful  animals  prematurely >  and 
before  their  age  or  bodily  powers  are  at  all  impaired, 
bi»ing  rendered  unable  longer  to  use  their  feet  in  airy  t^ay 
that  can  be  serviceable.  Urged  by  these  cohsiderationS| 
I  have  been  led  to  attempt  a  new  kind  of  shoeing  alt6« 
gether,  by  which  those  inconvenences  will  be  entirely 
removed,  and  which,  with  much  difficulty^  labour  and 
expense,  I  have  at  length  happily  effected.  The  useful 
property  of  the  kind  of  shoe  invented  by  me^  is  the  great 
facili.ty  of  i4s  application  to  the  horse's  foot,  and  of  its 
removal  again^  requiring  only  a  few  seconds,  for  this 
purpose,  not  exceeding  in  complication  of  its  make,  or  : 
difficulty  of  its  application,  the  bits  often  used  for 
horses'  mouths,  so  that  any  intelligent  person  may  eafiiky 
apply  them ;  and  U^at  they  can  be  kept  away  from  the 
foot  whenever  the  horse  is  not  at  his  work,,  o^  as  often 
as  may  be  desirable,  leaving  the  foot  at  all  othar.  times 
to  its  perfect  freedom,  by  which  means  the  foot  will  be 
kept  fresh,  firm  and  free  from  disease  to  the  latest  period 

of  life. 

The  specification  of  my  invention,  which  idmits  qf 
various  modifications  in  the  actual  structure  of  it,  is  as 
follows.  The  shoe  itself  is  made  of  two  distinct  parts, 
which  can  at  any  time  be  separated,  viz.  a  shoe  of  elastigr 
i^eel,  or  other  meta]>  nicely  fitted  to  the  figure  and  tura- 

inz# 
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tngs  of  the  foot^  and  sufficiently  lip^ht  in  weight,  with 
0ide  and  front  clips  or  bands,  as  shall  hereafter  be  de« 
bribed,  by  which  it  is  held  firmly  to  the  foot.  This  shoe 
serves  as  a  medium  or  means  of  attaching  another  shoe, 
called  the  wearing-shoe,  to  tlie  foot,  and  which  can  be 
fixed  to  it  or  separated  at  pleasure.  •  The  wearinp^-shoe, 
or  the  under-shoe,  which  comes  in  contact  with  the 
^ound,  and  receives  the  attrition  and  wear  of  the  roads, 
is  made  of  iron  or  steel,  in  the  ordinary  form  of  the 
horse-shoe,  agd  can  be  renewed  at  pleasure  when  worn 
out,  as  it  is  merely  screwed  to  the  former  by  four  or 
more  sufficient  screws  in  this  way.  The  (itte4  shoe  is 
inade  to  last  many  years,  or  even  in  son^e  cases  the 
l^hole  life  of  the  horse. 

The  fitted  shoe  may  be  made  of  any  metal,  or  mixture 
of  metals,  but  steel  seems  the  most  suited  to  this  purpose, 
or  iron,  or  iron  case-hardened,  or  silver  made  elastic,  or 
fiteel  or  iron  plated  with  other  metals.  This  sho^  is  held 
€0  the  hoof  by  stays  or  clips  extending  round  the  whole 
or  part  of  the  foot,  which  prevents  the  foot  escaping 
laterally  or  in  front ;  and  these  clips  or  holds  are  part  of 
'the  shoe  itself,  or  distinct  and  fastened  to  it,  and  are 
made  with  a  slit  or  groove.  The  above  fastenings,  how- 
ever, only  prevent  the  escape  of  the  foot  in  front  or  side- 
ways, and  it  may  be  still  subject  to  slide  out  backwards ; 

• 

and  as  the  heels  are  elastic,  tender,  and  sensible,  no  ap- 
paratus of  the  above  kind  can  be  used  to  prevent  this  oc- 
currence, or  severe  compression  of  any  kind ;  I  have  there- 
fore, after  much  research  and  difficulty,  devisod  another 
ipeans  of  effectually  preventing  this  inconvenience,  by  a 
l^olt  or  bolts,  or  pin  \)r  screw,  passing  through  or  near 
the  frt)nt  or  side  clips  into  the  hoof,  and  which  are  move- 
able with  the  growth  of  the  hoof  desce'idinig  along  with 
it  i  also  on  some  occasions  by  bringing  points  through  the 

Y  2  underside 
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voderridle  of  tbci-^W  upright  into  the  hoof,  to  senre  the  ^ 
saoPKs  purpose ;  90  that  one  or  the  other  of  th^se  may  be 
b^  recoufse  tp,  pr  both,  as  th^  ideas  of  security  or  fancy 
inay  sugi^e^ ;  or  a  bond  or  bands  of  stee),  or  other  metal, 
loay  be  constructed  to  carry  these  points^  or  bohs,  or 
screws,  or  plates,  or  hooks,  or  such  like,  and  without 
tl)e  principle  of  this  construction  of  shoe  being  at  a|I  de- 
parted from.    These  boles  or  excavations  for  lodging  the 
bolts  or  points  of  steel  arp  made  in  the  hoof  previously  to 
tbeir  application  with  a  soiall  center-bit  or  gouge,  or 
passer  guarded,  or  other  fit  instrument,  in  such  \vay  a^ 
to  prevent  the  possibility  of  its  injuring  the  quick,  and. 
living  parts  beneath  the  hpof.     A  stout  screw  or  toothe4 
rack,  or  steel  shaft,  or  other  contrivance  of  this  desprip* 
tion,  serves  at  the  same  tiqie  to  carry  these  points,  and 
to  regulate  their  elevation  and  also  descent  along  with  the 
growth  of  the  ho.of :  a  sliding  bolt^and  pin,  or  screw  a^d 
nut,  may  also  serve  the  same  purpose,  or  oth^r  appara- 
tus of  this  sort.     The  clips  also  may  be  placed  on  a. sin- 
gly shoe  of  stodt  iron  or  steel,  though  ft  dou|>le  one  ap« 
pears  on  the  wiiole  more  advantageous,  and  uuitierous 
teeth  may  be  employed  to  enter  the  hpof,  and  keep  on 
t.he  shoe,  instead  of  one  or  more  points  or  bolts ;  all  (hes^ 
^e  only  variations,  or  rather  modifications  of  the  saqiQ 
general  principle  here  laid  down.    The  clips,  tbe  doubly 
shoe,  and  especially  the  bolts  passing  into  the  horn,  aro 
xny  discovery,  and  without  which  the  ^ling  pa.nnpt  be 
usefully  effected. 

la  witness  whereof,  &c« 
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fpec^aUion  of  the  Patent  gmnted  tf  HBiniT  EmrAv^ 
WiTHERBYy  of  Islington,  in  the  County  ofMiddlestx^ 
Gentleman ;  for  an  Apparatus  for  purging  and  iuH 
prmng  Water  and  other  Liquors  by  Filtration. 

With  a  PUt6. 
Dated  July  19,  1805, 

X  O'all  to  whoip  these  presents  shall  come,  jcc^ 
Now  KNOW  YE,  that  io  compliaace  with  the  said  proviMr^ 
I  the  9aid  Henry  Edward  Witherby  do  hereby  declare^ 
thatthe  nature  of  my  invention,  and  the  manner  of  par* 
forming  the  same,  consists  in  eoiploying  the  proc:ei>s  of 
filtration  by  H)eans  of  an  apparatus,  by  me  contrived  and 
invented,  to  remove  the  luipurities  of  water  and  otiier  U« 
fluors,  thereby  rendering  the  s^me  more  agreeable  and 
useful  for  a  great  variety  of  purposes  applicable  to  do^ 
inestic  oppasions,  and .  to  sundry  arts  and  manufactures. 
The  manner  of  performance  is  by  the  said  apparatus), 
whioh  consists  of  two  general  parts ;  one  of  which  I  de« 
pominate  the  fountain,  and  the  qther,  which  includes  a. 
^phon,  as  below  descril^,  I  call  more  peculiarly  th^ 
filterer.    The  formal*  supplies  the  liquor  v^ry  gently  and 
gradually  as  the  filterer  drains  it  off,  without  disturbing 
the  sand,  &c.  tlirou^jrh  which  it  passes/    The  peculiae 
combination  of  these  two  parts  constitute  my  invention^ 
For  I  desire  it  may  be  distinctly  observed,  that  I  do  not 
pretend  to  be  the  inventor  of  any  of  the  articles  specified 
below  separately  and  apart  frqrn^  that  combination  thereof 
for  the  purpose  of  filtration,   in  which  my  ioventioii 
consists^ 

First,  The  fountain.  A,  Fig.  l,  (Plate  VII.)  is  a  ve»* 
fel  to  contain  the  water  or  other  liquor  to  be  filtered.  B 
is  a  funnel,  by  which  the  vessel  A  is  to  be  filled.  Fig.  2 
fs  the  plan  of  a  vessel  having  another  vessel  C,.  Fig.  9, 
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about  one  inch  deep^  to  fit  into  xhe  top  of  it,  as  seen  at 
C,  Fig.  4,  which  is  a  section  of  the  same  vessel.  D  D  D  D 
are  four  supporters,  to  keep  C,  Fig.  3,  in  its  place,  sq 
that  its  edge  may  be  even  with  the  edge  of  the  vessel, 
l^ig.  2,  as  may  be  seen  in  the  section  FJg.  4,  at  C.  This 
part  of  the  apparatus  is  so  constructe.4>  that  when  the 
ivesscl  A,  Fig.  1,  is  reversed,  and  placed  on  its  legs,  as 
it  appears  at  Fig.  5,  the  pipe  E  of  the  vessel  A  dips  into 
the  vessel  C,  Fig.  4,  about  half  an  inch,  and  by  that 
means  forms  the  fountain.  It  is  therefore  necessary  that 
the  vessel  A  should  be  reversed  and  placed  as  it  appears 
at  A,  Fig.  1,  every  time  it  is  to  be  filled;  and  when 
fillad  put  one  of  your  fingers  over  the  mouth  of  the  pipe 
£;  and  having  reversed  it  again,  place  it  as  it  appears  at 
A,  Fig.  5,  so  that  the  pip^  E  may  dip  into  the  vessel  C 
When  you  remove  your  finger  from  the  mouth  of  the 
pipe  E,  tl  e  water  or  otiier  liquor  descends  into  the  vessel 
C,  so  as  to  fill  it  to  the  mouth  of  the  pipe  E,  and  very 
little  higher >.  provided  the  vessel  C  be  of  a  sufficient  dia-.' 
meter  to  conta.n  the  water  that  descends  into  it.  The' 
mouth  of  die  pipe  E  should  have  a  notch  in  it,  'or  el$€^ 
should  be  made  so  as  to  form  a  small  angle  with  the  sur« 
face  of  the  .water,  in  order  that  the  air  may  pass  more' 
Jreely  into  the  vessel  A,  whereby  the  necessary  descent 
of  the  \^  ater  will  be  facilitated. 

Secondly,  The  Filiei^er,  Fig.  2  is  the  plan  of  the  vofr- 
iiel  to  pontain  the  sand^  &c.  as  hereafter  described.  It 
may  be  conj^tr:icied  of  any  size,  either  circular  or  square. 
The  iarger, this  vessel  is  the  more  expeditiously  the  filtra- 
tion will  be  performed  :  it  may  be  about  six  inches  deep' 
by  a  foot  diameter.  F  is  a  small  pipe  in  the  bottom  of 
the  vessel  Fig.  2,  for  the  water  to  pass  through.  GGGO 
is  ^  rim  or  cavity  in  the  bottom  of  the  vessel  Fig.  2,  si- 
luilar  tq  the  hoilow  in  a  p!ute  about  an  inch  deep,  and 
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An  inch  from  the  sides,  as  seen  in  the  section  Fig.  4>«at 
G  G.  The  hollow  drain  is  to  be  performed  by  filling  the 
\^*hole  of  the  cavity  within  the  rim  G  G  G  G  with  well* 
hashed  pebble  stones,  or  any  thing  that  is  clean,  and 
not  dissoluble  ;  and  at  the  same  time  casiiy  pervious^  so 
as  to  answer  the  purpose  of  making  a  hollow  drain^  as 
shewn  in  the  section  Fig.  4  by  the  part  coloured  red  ♦. 
(Note,  if  instead  of  pebble  stones  hair-cloth  should  be 
used,  care  must  be  taken  to  have  it  of  sufficient  thick* 
ness,  either  in  one  piece  or  by  several  placed  upon  each 
other,  to  prevent  the  sand  from  passing  through  tlie  pores 
or  interstices  of  the  hair-cloth  ;  and  this  point  being  care- 
fully attended  to,  the  cavity  GGGG  above  described, 
and  also  the  flannel,  will  be.  the  less  necessar3',  or  ereo 
may  be  entirely  dispensed  with.)  '  Then  cover  the  whole 
of  the  hollow  drain  with  flannel  cut  exactly  to  the  size  of 
the  top  of  the  vessel  Fig.  2,  which  is  to  be  laid  over  the 
said  drain,  and  will  lap  about  an  inch  over  GGGG  (if 
used}^  as  shewn  in  the  section,  Fig.  4,  by  the  part  co- 
loured yellow  t,  which  prevents  the  sand  that  is  to  be  hid 
over  the  flannel  from  being  washed  through.  Tlie  whole 
of  the  flannel  is  then  to  be  covered  with  fine  wclUvrasbed 
sand,  as  shewn  in  the  section.  Fig.  4,  by  the  part  co- 
k>ured  black,  about  two  or  three  inches  deep,  or  accord- 
ing to  the  depth  of  the  vessel  Fig.  2,  so  that  there  may 
be  room  for  the  vessel  C  to  be  plau?d  on  the  top  of  the 
said  vessel,  Fig.  2,  as  before  described.  (Note.  Fig.  2  is 
a  plan,  and  Fig.  4  is  a  section,  of  the  same  vessel.)  The 
vessel  A,  Fig.  ],  is  then  to  be  filled  and  placed  op  its 
legs  as  it  appears  at  Fig.  5,  so  that  the  pipe  £  may  dip 

*  The  colouring  is  necessarily  omitted  in  ihe  pTate,  but  tlys  ptrt 
Sneani  is  ibat  between  GO., 
t  Exhibited  in  the  plate  by  the  white  line  or  space  also  between  GO^ 
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into  the  vessel  C,  as  before  described.  The  filterer  ana 
the  fountain  are  then  to  be  connected  with  the  vessel  C 
by  applying  a  sufficient  quantity  of  spbnge  at  flannel,  a9 
seen  at  H,  Fig.  4)  which  is  to  be  eut  into  pfopet  lengths^ 
so  that  one  end  may  be  laid  on  th^  bottom  of  the  vessel 
C,  and  the  other  end  on  the  top  of  the  sand  in  the  vessel 
Fig.  2i  as  appears  in  the  section^  Fig.  4.  This  sponge 
or  flannel  acts  as  a  syphon  ;  and  any  other  thing  that  will 
liold  water,  as  a  sponge  or  flannel  does,  ahd  will  act  as  a 
syphon,  may  be  used  for  this  purpose.  Whatever  the 
substance  be,  it  is  first  to  l>e  filled  with  some  of  the  water 
or  other  liquor  to  be  filtered,  and  then  applied. 

Fig.  6  is  drawn  to  have  in  part  the  appearance  of  glass/ 
as  seen  at  C  and  I,  in  order  that  the  principle  of  the  in* 
Tention,  and  the  effect  thereof,  may  be  the  better  under-s 
stood  ;  but  it  is  not  to  be  collected  thence,  that  in 
practice  and  for  actual  use  only  one  piece  of  sponge  is  to 
be  employed  by  way  of  syphon,  when  a  considerablef 
qnantity  is  to  be  filtrated.  H  is  the  syphon.  The  part 
coloured  blue  at  K  is  to  represent  the  water.  H,  acting 
as  a  syphon,  k^eps  up  a  constant  supply  from  the  foun- 
tain at  the  vessel  C,  until  the  whole  of  the  contents  of  the 
vessel  A  is  filtered  by  passing  through  the  sand  as  repre- 
sented at  L^  and  so  through  the  hollow  drain,  formed  as 
before  described,  (L,  M^  and  N^  being  the  sand,  flan-' 
nel,  and  pebbles,)  and  thence  through  the  pipes^  as  re- 
presented at  O,  into  the  vessel  that  is  to  receive  the  Wa-^ 
ter  when  filtered,  as  shewn  at  Fig.  7«  There  is  to  be  a 
bole  in  the  table  upon  which  the  apparatus  stands,  for 
the  pipe  of  the  vessel  I  to  go  through ;  but  a  more  con- 
venient method  of  fixing  this  apparatus  would  be,  fo 
have  two  shelves  fixed  ajgainst  a  wall,  one  under  (he 
0ther  \  the  upper  one  to  support  the  apparatus,  and  the* 
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lower  one  for  the  vessel  to  stand  upon  to  receive  the 
watef  when  filtered. 

In  constructing  the  filterer  as  above  described  at  Figs. 
52  and  3j  I  prefer  earthen-ware.  The  vessel  A  may  be 
constructed  either  of  tin  or  earthen-ware ;  but  as  it  is  to 
be  removed  every  time  the  vessel  A  is  to  be  filled ,  I 
think  it  Would  be  most  adviseable  to  have  it  constructed 
of  tin.     But  these  are  points  to  be  left  to  discretion. 

Fig.  8  is  a  representation  of  the  apparatus  in  another 
shape,  and  on  a  larger  scale  \  in  which  the  parts  that  re«> 
quire  explanation  are  the  cocks  P  and  Q»  of  which  Qis 
to  be  shut  and  P  opened  when  the  barrel  is  to  be  filled 
mrith  the  liquor  to  be  filtfated,  and  P  is  to  be  shut  and  Q 
Opened  when  the  liquor  is  to  run  off  towards  the  filterer. 
R  R  is  an  air-pipe,  passing  up  to  near  the  top  of  the  up- 
per barrel  in  the  inside>  and  reaching  down  to  the  sur« 
face  of  the  liquor  in  the  vessel  C.  By  means  of  this  pipe 
the  air  passes  out  of  the  barrel  as  the  liquor  comes  in 
from  the  funnel ;  and  after  the  barrel  is  sufficiently  filled, 
there  is  through  the  said  pipe  a  constant  supply  of  air 
pressing  upon  the  surface  of  the  liquor,  and  forcing  the 
same  downwards  from  the  upper  barrel  to  the  vessel  C. 

Figw  9  is  a  plan  of  a  vessel  with  the  syphons,  as  before 
described  at  Fig.  4. 

Fig.  10  is  an  apparatus  slung  upon  chains,  to  shew 
bow  this  invention  is  to  be  used  in  a  convenient  manner 
on  board  of  ships.  In  the  space  marked  S  S  the  syphons 
and  hollow  drain,  &c.  are  to  be  placed  as  In  Fig.  8.  One 
of  the  conveniences  of  this  apparatus,  is  the  great  fa- 
cility with  which  it  may  be  cleansed  from  time  to  time, 
by  squeezing  and  washing  the  sfonges,  or  whatever  else- 
is  made  use  of  to  act  as  syphons  ;  and  by  removing  the 
sand,  &c.  and  supplying  fresh  materials  of  the  same  kind. 
Vol.  IX. — Second  Series.  7*  A  prm^ 
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A  priacipal  advaotage  also  is  the  dispatch  with 
the  muddiest  or  most  impure  liquor  may  be  made  per- 
fectly bright  and  clear.  This  maj  be  efiiected  rery  ra« 
pidly,  and  in  a  large  running  stream,  in  an  apparatus 
upon  an  enlarged  scale ;  and  as  the  thickness  oC  the  li- 
qu6r  is  a  very  little  hindrance  to  the  filtration,  it  may  be 
useful  in  many  cases  to  mix  some  suitable  substances  in 
the  liquor  intended  to  be  purified,  in  order  that  such  li* 
quor  may,  by  the  adhesion  with  the  substances  so  added, 
be  the  better,  and  more  effectually  cleared  of  its  im« 
purities. 

In  witness  whereof,  &c 


Specijicatiov^  of  the  Patent  granted  to  James  Ingram,  of 

•    Castk^reety  in  the  Cihf  of  Bristol ^   Grocer;  for  a 

Method  of  manufacturing  Powder  Sugar  from  Ram 

Sugar  alone  f  and  from  Syrup  of  Sugar  alone^  and  from 

the  Mixture  of  Raw  Sugar  amd  Syrup  tf  Sugar  together^ 

Dated  November  36,  1806. 
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O  all  to  whom  these  presenb  shall  come,  &e* 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  James  Ingram  do  hereby  declare,  that  my  said 
invention  is  described  in  manner  following;  that  is  to 
say: 

First.  My  process  for  making  powder  sugar  from  raw 
sugar  alone.  Mix  seven  pounds,  or  thereabouts,  of  raw 
sugar  with  one  pint  of  water,  or  thereabouts,  or  with  one 
pint  of  lime-water,  or  thereabouts,  of  the  same  strength 
usiial  in  refining  lump  sugar.  Boil  the  sugar  thus  mixed 
in  a  metal  kettle,  or  any  other  fit  vessel ;  after  it  has 
boiled  some  time,  dip  the  stem  of  a  tobacco-pipe,  or  any 
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other  tbin^  that  will  answer  the  purpose,  into  the  ^ugar 
whilst  boiling,  and  then  put  it  in  cold  water ;  and  when, 
the  sugar  can  be  taken  off  from  the  pipe,  &c.  with  the 
fingers  with  ease,  and  breaks  brittle,  it  is  a  proof  that  it 
is  sufficiently  boiled. .  Pour  the  sugar  out  on  a  marble 
dab,  polished  stone,  or  any  other  thing  that  will  answer 
th^  intended  purpose,  greased  slightly  with  batter,  lard; 
or  any  liquid  of  an  oily  and  wholesome  quality.     Let  it 
remain  in  this  state  about  three  minut^,  and  until  it  be- 
gins to  harden.     Then  roll  it  together  in  two  rolls  ot  . 
more  if  deemed  necessary,  and  pull  and  draw  each  of  the 
rolls  with  your  hands  repeatedly  over  an  erect  iron  spikd^ 
or  other  proper  thing,  throwing  it  back  over  the  spike 
every  time,  and  pulling  it  forward  until  the  sugar  whitens 
and  bffcomes  stiff;  then  take  the  rolls  off  the  spike,  and 
*  leave  them  for  six  hours,  or  more  if  necessary ;  and  when 
they  are  quite  hard  and  firm  put  them  into  a  stove  to  dry 
in  the  same  manner  as  is   usually  adi^pted  for  drying 
lump  sugars.     Keep  the  rolls  in  the  stove  for  two  days 
or  more  if  necessary,  and  when  they  are  quite  dry,  take 
them  out,  and  grind  them  in  a  sugar-mill  with  a  large 
stone,  or  other  proper  thing,  into  a  powder.     Then  sift 
the  powder  through  a  fine  wire,  or  other  proper  sieve. 
Then  return  it  to  the  mill,  and  mix  it  with  bastard  sugar, 
or  raw  sugar,  in  the  proportion  of  fourteen  pounds,  or 
thereabouts,  to  each  hundred  weight  of  powder  sugar, 
or  thereabouts,  to  condition  it  in  the  usual  way  bastard 
sugar  is  conditioned  ;  the  powder  sugar  will  be  then  fit 
for  sale.      To  make  any  greater  quantity    than   seven 
pounds  of  powder  sugar  at  a  time,  every  seven  pounds  of 
raw  sugar,  or  thereabouts,  will  require  2^  pint  of  water, 
or  a  pint  of^ lime-water,  or  thereabouts,  mixed  with  it ; 
lor  iuiitaiice,   fourteen  pounds,  or  thereabouts,  of  raw 
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sugar,  will  require  two  pints,  or  thereabouts ;  tweoty-ooe 
pounds  of  raw  sugar  three  pints,  or  thereabouts  \  and  so 
in  proportion  for  ^ny  grater  quantity. 

Seconc}.  My  process  for  making  powder  sugar  from 
syrup  of  sugar  ^one.  Boil  ten  pounds  of  syrup  of  sugar, 
little  more  or  less,  in  4  metal  kettle  or  other  proper  ves^ 
sel  y  and  after  it  has  boiled  some  time  prove  its  strength 
or  (irmness  in  thp  way  mentioned  above,  find  pursue  tli« 
same  directions  as  are  bf^fore  given  in  ail  respects,  except 
as^  to  the  i^ixture  of  water,  which  is  unn^cess$iry« 

Third*  My  process  for  tpaking  powder  6i\gar  from  tb^ 
mixt^re  of  itiw  sugar  and  syrup  of  sugar  together.  Mix 
three  pounds  and  ^  half,  or  thereabouts,  of  raw  sugar 
with  three  pounds  fin^  a  half,  or  thereabouts,  of  syrup 
of  su^ar.  G04I  tbt2  sugar  and  syri:^p  thus  mixed  in  9 
metal  kettle,  or  other  proper  vessel.  The  remiiinder  of 
the  process  is  the  same  as  that  first  above  specified,  ex« 
cept  as  to  the  mixture  of  \vater  or  iimerwatec,  vhich  is 
unnecessary. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  grtuUed,  to  William  Milton, 
ViciiLr  0/ J{ec/cfiel4j  in  the  Cowity  i(f  Squtkampton^  Mas- 
Jei'  of  4rts  i  for  (jl  Mode  of  rendering  Carriages  in  gem- 
raly  but  particularly  Staga-Coaches,  more  Sftft  than  ^t 
present,  and  various  pth^r  Improvements  upoii  such  Car- 
riages.   Dated  Novemtjor  16,  1806. 

With  an  Engraving, 

J.  O  all  to  whon^  these  presents  sh«vU  come,  &c. 
"Now  KNOW  YE,  tliat  in  compliance  with  the  said  proviso, 
I  the  said  William  Milton  do  hereby  declare  that  the  purpose 
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nyt'xny  said  inTentioo  is  to  render  all  kinds  of  carriages,  par* 
ttculariy  stage-ooaches,  moro  safe  and  secure,  by  patdni^ 
them  more  out  of  reach,  than  at  preseut,  of  the  niischiefr 
arising  from  the  t%vo  most  usual  accidents,  namdy,  orer* 
turning  and  breaking>down.    The  figure  hereunto  an- 
nexed will  shew  how  both  are  meant  to  be  done.    The 
wheels  (whether  two,  tliree,  or  four)  on  which  a  carriage 
ordinarily   moves,  I  would  call  active  wheels,  for  dw 
sake  of  a  distinction,  which  will  be  M-anting.    The  draw- 
ing or  figure  is  meant  to  represent  a  stage-coach.     A  B, 
Fig.  1,  (Plate  IX.)  the  body  or  carriage  for  inside  pas- 
sengers, and  C  D  a  box  below  it,  capable  df  receiving 
the  luggage  of  every  journey,  with  its  floor  about  ten^ 
twelve,  or  more  inches  above  the  ground.     This  box 
may  either  be  made  single  or  with  a  division,  and  with 
one  or  more  doors.     By  disposing  the  luggage  in  this 
box  the  centre  of  gravity  of  the  coach  and  load  is  brought 
down  so  as  to  render  an  overturn  much  less  likely  than  at 
present.     Through  eitlier  the  carriage  or  the  luggage- 
box  let  there  be  a  hole  or  cavity  seen  at  £ ;  tbrou«rb 
which  the  main  axle,  (that  which  has  no  lock,}  and  any 
frame- work  It  may  have,  is  to  be  passed.     This  cavity , 
and  axle  with  or  without  frame- work,  are  to  be  such  as 
shall  give  proper  guidance  in  the  play  of  the  carriage 
and  luggage-box  on  any  springs  that  may  be  so  applied 
as  to  want  such  guidance.     But  springs  may  be  applied 
in  ^uch  manner  as  to  need  no  such  guidance,  but  only 
room  in  the  cavity  for  the  play  of  the  axle ;  for  instance, 
where  they  are  fixed  on  a  frame  or  shafts,  as  they  are 
seen  in  the  figure,  where  S  R  is  the  perch-bolt.     Where 
no  springs  are  applied,  this  main  axle  will  be  fixedly 
passed  through  either  the  luggage-box  or  the  carriage. 
At  the  bottom  of  this  luggage-box,  aud  as  near  respec^ 
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lively  to  each  active  wheel  as  a  workman  may  think  pro* 
per,  low  strong  idle  wheels  H  H  are  to  be  plaqed  on  suf- 
ficient axles,  ready,  in  case  of  an  active  wheel  coming 
off  or  breaking,  or  an  axletree  failing,  to  catch  the  faU* 
ing  vehicle,  and  instantly  to  continue  the  previous  Velo- 
city; whereby  the  mischief,  particularly  to  the  coach* 
man  and  butside-passengers,  arising  from  an  instantane- 
ous stop  to  rapid  motion,  will  be  prevented.    These  idl^ 
wheels  are  to  be  placed  with  their  periphery  a  few  inches 
below  the  floor  of  the  luggage-box,  and  a  few  inches 
above  the  ground.     If  there  be  no  luggage-^box  (in  any 
carriage)  below,  then  the  idle  wheels  may  be  fixed  to. 
the  axle,  or  to  some  frame-work  belonging  to  it ;  and  in 
caseof  a  wheel  coming  off  or  breaking,  great  relief,  as 
above,  will, be  given.     But  if  the  axle  breaks  betweea 
its  bearings,  no  relief  will  be  given,  unless  the  idle  wheels 
be  affixed  to  the  bottom  of  a  luggage-box ;  and,  in  this 
ease,  the  nearer  these  idle  wheels  are  to  the  ground,  this 
more  relief  will  be  given,  for  the  less  will  be  the  drop* 
If  there  be  an  obstacle  in  the  road,  and  an  idle  wheel 
takes  qver  it,  its  respective  active  wheel  will  for  the  time 
be  discharged  from  the  ground.     The  bottom  of  the 
]uggage-box  being  ^o  near  the  ground,  offers  a  method 
of  checking,  ve^y  considerably,  the  motion  of  a  carriage 
doiVn  a  bill ;  by  the  strong  and  ready  application,  at 
pleasure,  of  the  end  of  a  lev^r  (shod  with  iron,  and  fixed 
by  a  pin  to  the  bottom  of  the  luggage-box)  to  rub  oq 
the  ground.     The  idle  \vheels  should  be  fixed  or  set  on 
in  such  a  mannei*  as  that  they  may  be  vertical  when  an 
accident  brings  them  into  work.     From  the  great  variety 
in  vehicles,  in  springs,  and  in  their  application,  it  .will 
sometimes  be  requisite  to  put  the  idle  wheels  on  the  body 
or  luggage-box  of  the  carriage,  and  sometimes  on  any 

part 
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part  or  pstrts  of  the  under-carris^e,  and  sometimes  on 
both ;  from  the  case  before  Mm  any  workman  will  d€- 
termine. 
In  witness  whereof,  &c. 


We  have  been  requested  by  the  Patentee  to  accom- 
pany the  insertion  of  the  preceding  specification  with  the 
following  certificate. 

Hartford-Bridge  J  May  2^,  1806* 

At  the  request  of  the  Rev.  William  Milton,  of  Heck-r 
field,  I  take  the  liberty  of  hereby  certifying  to  the  public 
the  truth  of  the  following  particulars : 

A  stage«coach,  for  six  insides,  having  been  constructed 
1»y  Mr.  Michael  Bailey,  of  Hartley-row,  on  the  princi* 
pies  of  the  plan,  and  pretty  sevei-cly  loaded,  I  put  to  it 
four  of  my  own  horses,  having  engaged  Mr.  Thomas  ^ 
Ward,  of  the  Exeter  line,  (as  experienced  a  coachman 
as  any  on  the  road,)  to  drive  it  a  twelve-mile>stage^  and 
to  give  it  a  full  trial.  The  trial  was  made  on  Friday  last, 
the  23d  instant,  from  my  door  at  Hartford-Bridge  to 
Blackwater,  and  back  again ;  and  the  following  is  the 
substance  of  Mr.  Thomas  Ward's  report.    "^ 

Overturning.'^  He  soon  found  what  be  might  venture  ; 
^nd  he  took  it  accordingly  over  such  ground  as  would, 
most  assuredly,  have  caused  an  overturn  of  any  stage-  . 
coach  with  its  usual  load.  This  was  repeatedly  done  in 
the  presence  of  six  insides  and  ten  outsides,  besides  the 
coachman.  Seven  parts,  perhaps,  in  ten  of  the  load 
(which  was  nearly  three  tons)  lay  on  the  hind  wheels : 
these,  by  the  Patentee's  direction,  were  six  feet  high, 
and  with  no  dishing,  and,  as  he  deemed,  sufficiently 

strong : 
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ftrong :  tliey  did  not  fail ;  but  it  was  the  opinion  6f  Mf. 
Thomas  Ward,  and  of  all  the  practical  men  on  the  spdt^ 
that  they  were  not  such  as  could  shew  the  principle  of 
safety,  as  to  dangerous  and  side-long  groiHid,  up  to  its 
fall  extent.  As  it  was^  however,  any  common  coach 
would  have  gone  over  at  fifty  different  places  during  the 
stage,  which  this  coach  took  without  the  least  symptom 
of  overturning* 

Snaking  down, — A  Iincl>-pin  of  one  of  the  hind  wheels 
was  then  taken  oitt ;  the  coach  went  on^  and  presently 
off  came  the  wheel,  and  down  dropped  the  carriage, 
about  seven  inches,  on  a  small  strong  idle  wheel,  which 
immediately  continued  the  motion  without  the  least  in- 
convenience to  the  outside  passengers,  orpuzsleto  the 
horses ;  and  the  shock  was  not  greater  than  what  is  pro* 
duced  by  taking  over  a  stone  in  the  night ;  and  if  it  bad 
been  required,  the  coach  might  have,  been  taken  five  or 
six  mites  on  by  means  of  this  idle  wheel :  and  Mr.  Tho« 
mas  Ward  very  confidently  thinks  that  these  two  circum^ 
stances  qf  safety  would  invariably  attend  any  stage-coach 
so  constructed. 

Loading, — Heavy  packages  help  to  make  the  safety  of 
the  plan :  and  these  will  be  loaded  and  unloaded  with 
greater  readiness  titan  at  present. 

It  was  to  be  expected,  that,  whoever  was  the  builder,' 
the  first  coach  built  on  this  new  plan  might  go  out  witb. 
some  faults  :  none,  however,  shet^ed  themselves,  but  such 
as  are  obviously  to  be  remedied. 

It  weighs  eighteen  hundred  and  a  half. 

Draught. — My  horses  ran  their  stage  without  more 
fatigue  than  usual;  considering  that. the  coach  was fte- 

quently 
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QUently  taken  over  much  rougher  ground  than  a  tur]>* 
pike,  and  with  a  heavier  load  than  ordinary. 

NICHOLAS  DEMEZY. 

We  the  undersigned,  who  have  read  with  attention  Mr. 
t)emezy's  certificate  on  Mr.  Milton's  coach,  dated  Hart- 
ford-Bridge, 2Sth  of  May  last,  and  w^hoare  just  re- 
turned from  witnessing,  in  this  neighbourhood,  a  repe* 
tition  of  the  experiments  upon  it,  give  it  as  our  opinion, 
that  every  circumstance  regarding  the  coach  has  been 
correctly  stated  by  Mr.  Demezy ;  and  we  think  it  inr 
cumbent  on  us,  under  this  impression,  to  add,  that  it 
ooncerns  the  safety  of  the  public  to  procure  its  speedy 
adoption. 

-  Beading^  the  Wh  June^  1806. 

John  Stephens  J  Christopher  Hunter  ^ 

Thonias  Stokes  Salmon^  R,  Westbroo/c, 

John  Bulla/ J  J.  Newberyy 

Henry  Boyle  Deane,  John  Blamh/y 

Thomas  Bing^  Samuel  Hawkins^ 

H.  Marshy  John  Deane, 

John  Bulley,  Jun.  T.  Stubbs, 

J.  E.  Liebenrood,  Thomas  Cowslade^ 

B.  Valpyy  Edward  Skeate  WhUe^ 

Richard  Bichards,  Henry  Symofuls, 

J.  Symonds  Breedon,  J,  Taylor  ^ 

Edward  Bany,  L,  Austwicky 

Geo.  Mitfordy  Francis  Cowslade, 

Matthew  Bobinson,  B.  Bichards.  Jun. 
/.  Monck, 
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On  the  Nature  and  Properties  of  Manures^  and  the  AfoJe 
qf  preparing  and  appltfing  them  to  various  Soils.  Hjf 
Arthur  Young,  Esq.  F,  R.  S. 

(Continued  from  Page  122.) 

CHAPTER  Vir. 
OfTard  and  Stable  Dung. 


T. 


O  attentpt  exhausting  such  a.  subject  as  this  trould  ht 
to  compose  a  volume.  The  time  allowed  by  the  Society 
can  admit  of  no  more  than  seizing  the  features  which  ar<^ 
siost  prominefnt 

£very  writef  with  whose  works  I  am  acquainted,  and 
St  least  ninety-nine  f&riners  in  One  hundred,  have  written 
and  practised  on  the  common  system  and  preconception, 
that  dunp^  is  to  be  accumulated  on  hilb  or  receptacles  for 
a  longer  or  shorter  time,  till  fermentation  and  putrefac- 
tion have  brought  it,  after  few  or  many  months,  and  few 
or  many  operations  of  turning  or  mixing,  to  a  certain 
state,  iu  which  it  is  ready  and  proper  for  applying  to  the 
land. 

But  tbei^  is  another  system  of  management,  which  of 
late' has  attracted  a  good  deal  of  attention,  and  that  is,  to 
use  it  fresh  as  mado.  Now  if  this  method  should  by  ex- 
periment be  proved  right,  it  renders  nearly  uscfless  all  ela- 
borate dissertations,  by  which  we  are  instructed  in  the 
whole  management  of  dunghills ;  since  the  result  would 
prove  that  we  ought  to  have  no  dunghills  at  all,  or  nearly 
none. 

As  this  question  must  necessarily  influence  whatever 
can  now  be  ventured  on  the  subject,  I  shall  take  the  \u 
berty  of  making  it  the  first  object  of  enquir}'. 

In  the  first  place,  let  us  -  search  for  facts  and  experi' 
euce.     The  laCc  Mr.  Ducket  conceived,  that  the  more 
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dunghills  are  stirred ^  and  turned  over,  and  rotted,  the 
more  of  their  virtue  was  lust.  Long  dung  he  esteemed 
much  more  than  the  same  quantity  of  short  dung,  which 
time  bad  converted  the  former  to  "^^ 

Mr.  Patterson*  of  Wimbledon,  agrees  with  many  gar* 
den  farmers  near  him,  that  on  a  comparison  of  fresh  dung 
with  such  as  is  wel)  mixed  and  rotten,  the  result  is  very 
generally  in  favour  of  the  long  f. 

Mr.  Socket,  of  Hertfordshire,  a  very  accurate  farmer, 
says,  the  fresher  dang  is  used,  the  better  even  for  grass  t- 
He  has  found  long  dung,  of  only  one  or  two  months  old, 
to  be  better,  load  for  load,  than  black  spit  dung  for 
turnips.' 

The  best  farmers  at  Wintringham  are  of  opinion,  that 
laying  yard  dune  on  heaps  is  bad  ;  it  is  much  better  to 
cart  it  to  the  land  at  once.  Mr.  Crust  remarked,  that 
those  who  make  he^i)s,  and  consequently  rot  it  much, 
never  have  such  a  return  from  their  cfung  as  others  by  a 
different  management.  Mr.  Lloyd  is  much  against  hilU 
ing  manure  ;  always  carrying  it  long  from  the  yard  :  he 
has  made  repeated  observationsi  on  the  comparison,  and' 
is  decided  in  the  result.  Mr.  Clough  leads  dung  di- 
rectly from  the  yard  ;  never  hills  it,  which  is  utterly  dis- 
proved of  §• 

Near  Meaux,  in  France,  the  farmer?  carry  out  their 
dung  quite  in  a  long  strawey  state,  which  they  contend 
earnestly  is  much  better   than  to  leave  it  to  be  more 

rotten  ||. 

Mr.  Johnson,  near  Nortliampton,  has  been  for  many 
years  in  the  practice  of  carrying  on  to  his  land  long  straw 

*  Annalf,  vol.  X.  t  Ibid.  vol.  XVIL 

X  Columella  sayt,  that  the  very  freshest  ouglu  to  b^  spread  on  tnea- 
dowf.     Lib.  ii. 

§  Lincoln  Report.  H  Young's  Travels. 
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dungt  merely  wetted  by  the  cattle ;  and  has  found  that 
the  firesher  it  is  laid  on  the  land,  the  better  the  effect.  He 
carries  it  out  as,  fast  as  made  ;  and  if  not  done  quick 
enough,  observes  a  failure  iii^  the  crop.  He  spreads  sucb 
even*  on  bis  grass  in  summer,  and  finds  the  effect  great. 

Mr.  Robinson,  near  Salisbury,  gives  his  own  account. 
<^  I  was  long  in  the  habit  of  drawing  all  my  dung  out  of 
my  yard,  and  laying  it  in  a  heap  to  be  half  rotted  before 
I  carted  it  to  the  ground ;  but  by  thus  doing,  when  I 
pondered  the  subject  over,  I  thought  it  not  unlikely  that 
I  lost  both  in  the  quantity  and  the  quality  of  the  dung, 
and  I  was  sure  that  I  multiplied  labour,  and  increased 
expense.  To  satiny  my  doubts,  therefore,  I  hauled  the 
dung  immediately  from  the  yard  to  the  field,  where  I 
meant  to  sow  pease  ;  and  with  a  skim  before  the  coulter 
buried  this  long  stuff  pretty  well.  I  drilled  the  peasej^ 
and  never  hacked  a  better  crop,  or  had  a  cleaner  and 
mellower  season  for  wheat.  This  trial  removed  my  doubts', 
and  I  have  since  followed  the  same  plan  with  advantage  ; 
and  have  the  satisfaction  of  seeing  many  others,  for* 
merly  equally  blind  with  myself,  sufficiently  (juick-sighted 
now  to  reduce  their  labour,  and  Increase  their  crops.  I 
hc^ve  been  confirmed  in  the  practice  by  observing  the 
conduct  of  a"  very  able,  wealthy,  and  experienced  far-t 
nier  near  Chippenham.  He  has  pasture,  or  dry  meadow, 
arable,  and  down.  He  folds  his  arable,  and  dresses  with 
(he  sweepings  of  the  town,  and  leads  all  his  long  dung; 
from  liis  yards  to  his  pasture  grounds ;  and  the  greener 
tlie  dung,  the  better  he  likes  it.  By  persevering  in  this 
method,  his  crops  of  hay  are  doubled  ;  and  where  cattle 
were  never  before  attempted  to  be  fattened,  he  now  feeds 
oxen  of  two  hundred  stone  for  the  Bath  market  *." 

•  Aunali,  vo!.  XXXVIII. 

Mr, 
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Mr.  Rogers,  of  Ardleigh,  in  Sussex,  an  extremely  in^. 
telligent  and  successful  farmer,  has  carried  both  long  and 
short  dung  on  for  turnips,  and  for  potatoes,  and  found 
the  long  best :  and  the  experience  has  induced  him  to 
have  much  fewer  muck  bills  than  he  formerly  had.  He 
carries  so  much  directly  to  the  land,  that  he  has  not  one 
bill  on  his  farm  to  ten  that  he  had  formerly  *, 

Mr.  Chapman,  of  Hitchin,  has  observed,  that  about 
Baldock  the  farmers  carry  out  their  dung  in  a  remark* 
ably  long  state,  without  rotting,  and  yet  they  get  as 
good  turnips  as  any  where. 

Mr.  Roberts,  of  Kings^Walden, .  would  always,  on 
every  account,  carry  stable  dung  long  ^nd  fresh  to  the 
land.  But  be  thinks  that  farm-yard  manure  should  be 
turned  up  once,  yet  not  kept  too  long. 

^Ir.  Shedgwick,  of  Rick mers worth,  carries  all  his  dung 
eut  for  turnips,  when  he  hasiinished  his  spring-sowing. 
He  is  clearly  of  opinion,  that  long  dung  is  best;  and  if 
it  could  be  carried  from  the  stable,  and  ploughed  in  im<» 
mediately,  it  would  be  by  far  the  bestf. 

I  have  collected  other  modern  authorities. 

Mr.  Denton,  of  Norfolk,  manured  one  part  of  a  6eld, 
a  layer  of  seeds  (the  soil  quite  a  sand)  with  fresh  long 
dun^,  and  the  other  part  with  turned-over  short  dung : 
tlie  difference  was  considerable^  and  in  favour  of  the  long 
dung.  Mr.  Brad  field,  of  the  same  county,  carries  his 
yard-dung  long,  witiiout  any  turning  or  mixing,  and 
spreads  it  about  six  weeks  before  sowing  turnips. 

Mr.  Priest,  upon  land  unkind  for  turnips,  laid  long 
fresh  dung  in  the  furrows  of  narrow  ridges,  reversed  them, 
and  drilled  ;  the  crop  the  largest  turnips,  and  the  best  in 
the  neighbourhood. 

•  APQ^I^i  vol'  ^L^'  t  Herts  Report 
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When  Mr.  EverLt  has  fallen  short  with  bis  dungbiUsp 
tad  has  taken  long  and  fresh  dung  to  finish  with,  be  has 
bad  as  good  turnips  as  after  the  short. 

Mr.  Brown  has  carted  long  stable  muck  in  March,  for 
turnips,  and  had  as  good  turnips  as  from  short  hilled 
muck  ;  but  gives  fifteen  loads  instead  of  twelve. 

Mr.  Francis  has  tried  long  muck  fresh  from  the  yard» 
and  it  does  as  well  as  any ;  but  not  quite  so  quick  a  growth 
of  turnips  for  the  first  six  weeks. 

Mr.  Cubit  has  often  carried  out  long  fresh  dung  for 
turnips,  and  the  eifect  has  been  very  good,  especially  if 
the  land  has  been  at  all  strong  or  wet. 

Mr.  Dyble  has  on  many  acres  carted  long  fresh  stable 
muck  fpr  turnips,  ploughing  it  in  at  once,  and  gained 
fine  crops,  if  the  season  proved  wet,  but  not  in  a  dry 
time,. 

Mr*  Repton  thinks  long  dung  the  best  for  turnips; 
however,  he  seldom  uses  it ;  but  when  he  has,  the  tur- 
nips have  generally  been  the  best, 

Mr.  Johnson,  of  Norfolk,  thinks  that  muck  wastes  by 
keeping  to  an  unprofitable  degree  ;  and  that  the  more  it 
i^  turned  over  the  worse.  He  has  tried  long  muck  fresh 
frpm  the  yard  for  turnips,  and  got  as  good  crops  by  it  as 
by  any  other,  and  the  corn  also  as  good. 

Mr.  England,  Mr,  Reeve,  and  Mr.  Dursgate,  have 
tried  both,  and  think  short  muck  best  for  turnips. 

Every  one  of  the  preceding  list  are  excellent  and  truly 
practical  farmei's,  to  whom  I  applied  for  their  opinion  on 
this  point,  so  far  as  it  was  founded  on  experience. 

^'  With  respect  to  laying  on  manure,"  says  Mr.  Wilkes, 
*'  I  have  experienced  that  dung  carried  from  the  stable^ 
yard,  at  not  more  than  three  days  old,  and  laid  directly 
on  the  land^  both  in  summer  and  in  winter,  has  an  ad« 

vant^^ 
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Vantage  of  20  per  cent,  over  that  dung  which  is  kept  from 
nine  to  twelve  months  *.'* 

*'  I  use  long  muck  from  choice  ;  which  I  think  far  bet- 
ter than  turning,  mixing,  and  rotting  it  f/' 

*^  I  have  the  authority  of  one  of  our  most  intelligent 
and  experienced  farmers  for  asserting,  that  half-rotted 
litter  is  of  more  advantage  than  it  would  be  if  kept  at  the 
farm  until  thoroughly  rotted  J/' 

As  the  tendency  of  this  system  is  to  work  almost  an 
entire  change  in  the  rural  ceconomy  of  the  larger  part  of 
the  manure  which  is  raised  in  most  farms,  I  have  becii 
soli<!itous  to  multiply  cases  ;  and  I  think  the  Society  will 
be  of  opinion,  that  this  is  a  point  which  should  be  settlcrd 
before  any  disquisitions  on  the  management  of  dunghills 
should  be  offered.  But  it  cannot  be  expected  that  the 
best-attested  facts  should  become  the  established  rules  of 
practice,  until  they  can  be  explained  and  confirmed  by 
a  sound  and  rational  theory.  These  facts  must  therefore 
be  brought  to  the  test  of  chemistry. 

In  the  writings  of  Hassenfratz  I  find  this  remark:  **  The 
management  of  Picardy  farmers  is  highly  advantageous 
in  the  continual  transport  of  their  dung  to  their  lands, 
rather  than  leaving  it  to  be  exhausted  in  the  farm^yard, 
in  order  to  be  carried  out  at  a  fixed  period.  By  apply- 
ing the  dung  quite  fresh  to  the  land,  its  first  fermentation 
is  employed  in  heating  the  soil ;  the  little  alkali  which  it 
contains,  instead  of  being  dissolved  in  the  farm-yard, 
and  carried  off  by  rain^  remains  in  the  laud,  and  im- 
proTes  it,  if  alkali  be  useiiil  to  vegetation.  The  straw 
yet  entire  better  divides  the  soil ;  its  fermentation  ad- 
vances less  rapidly^  is  less  advanced  when  the  seed  i| 

•  Communications  to  the  Board  of  AgricuUure. 

f  RodMetl,  ibid.  I  Dr.  Fenwick  oo  Alanur«s, 
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sown,  and'  consequently  the  dung  is  in  a  better  state  fof 
furnishing  a  great  quantity  of  the  chalky  carbonic  acid^ 
which  hitherto  appears  to  be,  with  water,  the  principal 
aliment  of  plants/^  And  in  another  work  he  has  since 
declared  his  opinion,  that  carbon  is  the  prindpal  food ; 
and  water,  I  suppose,  its  vehicle.  I  need  not  remark  to 
80  enlightened  a  Society,  thftt  this  gentleman  is  one  of 
the  greatest  chemists  at  present  in  Europe,  and  that  his 
doctrine  meets  the  entire  approbation  of  Mr.  Kirwan. 

A  point  of  extreme  importance  is  here  implied,  if  not 
expressly  asserted^  that  it  is  the  same  kind  of  fermenta-^ 
tion  which  acts  upon  a  small  portion  of  moistened  straw 
in  the  land  Which  effects  the  conversion-  of  a  large  mass  in 
a  dunghill.  Nor  is  it  easy  to  conceive  the  destruction  of 
the  one,  but  on  the  same  principles  which  desU'oy  the 
Other,   - 

Dr.  Darwin  asks  a  most  interesting  question.  '^  If  the 
recrements  of  vegetable  and  animal  bodies,  buried  a  few 
inches  beneath  the  soil,  undergo  the  same  decomposition 
as  when  laid  on  heaps  in  farm-yards  ?  Although  this  is' 
accomplished  more  slowly,  yet  it  is  attended  with  less 
loss  of  carbonic  acid,  of  volatile  alkali, .  of  hydrogen,  and 
4)f  the  fluid  matter  of  heat ;  all  which  are  emitted  in  great 
quantity  during  the  rapid  fermentations  of  large  heaps  of 
manures,  and  are  wasted  in  the  atmosphere,  or  on  un- 
prolific  ground."  "  By  using  dung  in  a  less  decomposed 
state,  though  it  will  require  some  time  before  \t  will  be 
perfectly  decomposed,  and  reduced  to- carbonic  earths; 
yet  it  will  in  the  end  totally  decay,  and  give  the  same 
quantity  of  nutriment  to  the  roots,  but  more  gradually 
applied  *.'* 

That  fermentation  of  ve«retable  bodies,  which  is  ac- 
celerated  and  enriched  by  the  addition  of  animal  matter, 

•  Djrwin. 
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%B  aa  oxygenating  process ;  the  oxygen  unites  with  the 

carbon  and  phosphorus  in  the  decomposition  of  these  sub- 

•titanties.    '^  When  vegetable  substances  are  decomposed 

by  fenacntation,  there  is  a  quick  union  of  oxygen  and 

-earbon*;  and  the  carbonic  acid  gas  rises  in  vapour,"  and 

is  lost  from  a  dunghill ;  **  but  in.  mould  turned  over  and 

'Exposed  to  the  atmosphere,  this  carbonic  acid  is  slowly 

produced,  and  is  absorbed  by  vegetable  roots  *.'* 

''  Vegetable  and  animal  matters  cannot  serve  as  ma* 
nures  till  they  begin  to  ferment ;  nor  are  they  of  any  uti- 
lity when  the  fermentation  is  finished  f." 

'^  There  is  good  reason  to  believe,  from  many  fects, 
that  putrefaction  is  no  way  necessary  to  the  nutritive 
power  of  animal  and'vegetable  matter,  but  in  so  far  as  it 
diminishes  their  cohesion,  or  destroys  their  texture,  and 
thereby  renders  them  fitter  for  absorption  ;  and  as  there 
is  a  considerable  waste  in  gasses  and  ammoniaoal  and  ni* 
trous  salt  by  the  putrefaction,  it  is  of  importance  not  to 
allow  the  putrefaction  to  take  place  at  all  where  it  is  not 
required  to  break  the  texture  t-'* 

Without  multiplying  quotations,  here  is  an  ample  fund 
provided  by  chemists  of  g^eat  eminence  for  the  mind  of 
an  attentive  reader  to  work  upon.  They  are  fully  suf-* 
ficient  to  account  for  the  observations  of  the  practical 
ibrmers  inserted  above.  And  this  application  of  chemical 
to  agricultural  facts  should  make  the  farmer  deeply  re« 
fleet,  ^before  he  continue  a  system  of  management  in 
which  much  expense  is  exerted  in  order  to  do  mischief. 

He  who  is  within  the  sphere  of  the  scent  of  a  dunghill 
smells  that  which  his  crop  would  have  eaten,  if  he  would 
have  permitted  it  Instead  of  manuring  his  laud,  he 
manures  the  atmosphere;  and  before  his  dunghill   is 

•  Darwin.  f  Senebier. 

I  Dr.  Peanonf*!  Notes  on  ColleD. 
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fintibed  tarning,  he  has  manmed  another  pazjiby  perhft^ 
stiotfaer  coun^. 

View  all  the  fann*yards  in  the  kiogdom,  and  Urn  mtkm 
nagement  of  the  dang ;  in  some'it  is  better  than  in  others^ 
in  some,  water  washes  the  mamire  away ;  in  all  the  at- 
inospbere  perpetually  depredates. 

I  shall  add  no  more  on  this  elacidation,  bnt  prooead  to 
the  pr^tical  division  qf  the  subject  thus  considered. 

5  I  *—Qf  the  Nature  qf  Dyng^ 

All  organized  bodies  are  resolvable  into  hydrogen,  nf* 
trogen,  oxygen,  carbon,  phosphor^is,  and  sulphur. 

The  mixture  of  animal  and  vegetable  matter,  which  is 
called  dung  per  se,  of  in  union  with  wates,  earth,  find 
the  atmosphere,  by  nature  or  formation,  contains  all 
(hese.  No  wonder,  therefore,  that  dung  ^hoi|14  b^  fou^cl 
{in  univers^J  fertiliser. 

§  ?• — 0/  ike  Properties  qf  Dung. 

The  experiments  are  numerous,  that  give  us  reason  ^o 
fonclud^,  that  the  chief  articles  in  th^  food  of  plant;  fure 
hydrogen  and  carbon.  The  trials  are  ^(isfactory  upQu 
the  first ;  but  carbon  is  given  in  so  ipany  ways  united  to 
hydrogen,  that  it  is  not  often  e^sy  \o  decide^  yrhat  is  ^pe 
to  one  sul^stance,  and  what  to  the  other*  ^om§  d^grpe 
of  uncertainty  attends  all  application^  by  >(rater;  for  if 
the  plants  depompQs^  it,  it  may  be  the  hydrogen  th^y 
libsorbi  arid  th^  added  substancq  i^ay  on]y  assist  in  |he 
decQip  position. 

The  grand  prope|:ty  of  dung  ;s  (berefo^^  to  yield  iqs* 
inediate  food  to  plants.  It  farther  opens  the  soil,  if  strong ; 
it  attracts  moisture  ^  and,  by  the  ferqientatipn  which  i% 
excites  m  the  soil,  promotes  the  decomposition  of  what- 
tY^  vegetable  particles  may  be  already  in  the  land.    It$ 
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effects  havf  powerfal  progressive  influences ;  for  the  pro« 
duction  of  a  great  crop  of  leaf,  root,  and  stalk,  by  its 
shade  and  fermentation,  leaves  the  land  in  better  order  to 
produce  succeeding  crops.  It  would  be  useless  to  expa^- 
tiate  on  properties  so  well  knowm 

$  %.— Collecting. 

^ht  circuihstances  to  be  attended  to  iii  thie  receptacle^ 
of  yard  and  stable  dung  are  few,  bul  important. 

I'he  first  object  which  I  have  attended  to  for  many 
years,  has  been  to  spread  a  layer  of  earth  over  the  sur« 
face  of  the  yard  ;  peat  is  the  best  for  this  purpose,  with  a 
portion  of  marie  or  chalk ;  in  the  want  of  this,  turf,  ricli 
mould,  scourings  of  ditches,  and  some  marie  or  chalk ; 
but  not  so  tnuch  of  either  as  to  form  so  solid  a  6ed  as  to 
prevent  the  jpenetration  of  the  fluids^  which  should  ent^r 
sufficiently  to  give  a  black  colour  to  the  whole.  There  ii 
no  necessity  for  removing  this  every  time  the  dung^^^g^ 
moved ;  as  ther6  are  no  advantages  from  fermentation  in 
the  mass  till  carried  on  to  the  land,  no  attention  should 
be  paid  to  prevent  treading  and  pressing  the  mass.  But 
as  it  is  beneficial  to  have  the  whole  as  equal  as  possible^' 
it  is  very  useful  that  the  stable-dung  should  be  spread  over 
fhe  surface^  and  not  left  to  accumulate  at  the  door.  The 
same  observation  is  applicable  to  the  riddance  of  th^ 
fat  bullock-stalls  and  the  bog-sties.  Heavy  tains  will  at 
times^  in  spite  of  every  precaution,  cause  some  water  V^ 
run  from  the  yard  ;  this  should  be  received  into  a  ir^ser-k 
Voir  covere<l,  and  by  a  pump  raised  oh  to  hefaps  of  eartb 
jprepared  to  receive  it.  This  is  all  the  attention  necessary 
upon  sound  principles.  In  ajummery  weeds  of  <very  kind 
that  do  not  ptopagate  from  tbt  r<Mit  should  be'  early  coU 
lected  and  spread  over  the  surface,  as  well  as  leaveH  in 
autiuDu:  and  the  foddering  with  straw,  (if  any ^)  and  the 
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soiling  on  grden  food,  should  both  be  upon,  it,  for  all 
loose  cattle. 

§  4. — Preparation, 

None.  No  turning,  or  mixing,  or  stirring; "  But  if 
circvmstancesi  of  the  richness,  or  quantity,  or  ireatber, 
have  occasioned  too  much  fermentation,  or  this  is  sus- 
pected, scatter  every  now  and  then  a  quantity  of  the  same 
earth  over  the  surface  with  which  the  yard  was  bedded, 
but  not  in  layers.  This  may  be  so  proportioned  as  ta 
keep  the  mass  from  too  miich  fermentation. 

§  S.^^The  State  in  which  applied. 

As  it  arises  from  the  heap  in  such  a  strawey  length  8» 
the  time  it  has  been  accumulating  wjli  have  permitted,  i^ 
fermentatior^,  more  or  less  advanced,  will  have  taken 
place  from  the  mixture  of  vegetable  matter  with  urine 
and  dung,  in  proportion  to  the  warmth  of  the  seasoiK 
Upon  the  principle  just  detailed,  it  is  to  be  carried  to  the 
land  as  soon  as  circumstances  of  crops  and  convenience 
will  permit.  In  a  business  of  any  extent  this  cannot  be 
done  exactly  when  the  absorption  of  animal  matter  is 
enough  to  secure  a  due  fermentation  in  the  soil,  but  roust 
be  directed  by  other  circumstances.  The  farmer  is,  how- 
ever, not  to  lose  sight  of  those  principles  which  govern 
the  operation. 

§  6. — Application. 

This  point  demands  attention.  All  dung  should  be  ap^ 
plied  to  hoeing  crops,  to  layers,  or  to  grass  land^  and 
never  to  white  corn  ;  but  this  is  more  essential  with  fre^b 
long  dung  than  with  that  which  is  short.  There  will  be 
many  more  seeds  of  weedsr  in  it,  several  sorts  of  which 
are  destroyed  by  a  strong  fermentation.  To  spread  there- 
fore long  fresh  dung  on  arable  land,  for  crops  not  to  be 
hoed,  would  be  to  sow  the  sebds  of  weeds  vVithout  en- 
suring 
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miring  fcheir  destruction.  The  ^proper  crops  for  which  to 
apply  jard  and  stable  dung,  are  turnips,  cabbages,  po« 
tatoes,  beans,  *and  tares  for  soiling ;  and  the  season  for 
putting  in  these  crops  are  the  Spring,  Midsummer,  and 
September.  But  the  farmer  is  not  confined  to  carry  on 
his  dung  at  the  time  of  sowing  or  [Wanting :  it  is,,  on  the 
contrary,  much  better  (and  especially  with  long  dung)  to 
have  it  previously  deposited  in  the  land.  For  turnips^ 
and  for  cabbages  planted  in  June,  the  manure  may  h% 
given  any  time  in  April,  May,  or  June  ;  for  pot<itoes,  it 
may  be  laid  in  March  or  April ;  ifor  tares,  in  Autumn  or 
September;  for  beans  in  November;  and  ploughed  in, 
ready  for  immediate  planting  or  drilling'  early  in  the 
spring,  without  farther  tillage.  If  the  dung  is  turned 
in  for  any  crop  so  early  that  more  tillage  is  to  be  giveil 
before  sowing  or  planting,  it  should  be  ploughed  in  deep 
enotigh  for  the  successive  operations  to  be  shallow  and 
above  it.  Never  let  it  be  forgotten,  that  all  animal  and 
vegetable  manures  have  a  constant  tendency  to  rise^  as 
fossil  ones  have  to  sMc.  By  decomposition  they  come 
into  a  fluid  state,  and  are  either  absorbed  by  the  soil^ 
taken  up  by  the  roots  of  the  crop^  or  dissipated  in  the^. 
atmosphere. 

Upon  this  system,  therefore,  the  dung  which  is  made 
in  the  depth  of  winter  may  be  spread  in  March  or  April, 
for  potatoes ;  the  next  made,  and  what  is  not  wanted  for 
potatoes,  may  be  taken  out  in  succession  through  April^- 
May,  and  June,  as  convenience  suits,  for  turnips  and 
cabbages.  That  raised  in  July  and  August  will  be  ready 
for  tares ;  and  what  is  produced  in  September,  October, 
and  part  of  November,  is  ready  for  beans.  The  best 
time  for  manuring  grass  is  immediately  after  hay  is 
cleared  from  the  field.  By  tliis,  or  any  similar  applicant 
lion  of  the  dung,  the  system  of  usin^  longj^ung  isrewe 
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4eried  comtsteat  with  the  cultimtioa  6f  the  farm,  and  die 
omreDience  of  the  farmer. 

It  w  proper  to  remark,  that  the  use  of  the  skim  coulter 
if  eMenttal  to  ploughing  in  long  duiig.  By  means  of  this 
admirable  addition  to  any  common  plough,  every  atom 
flay  be  buried.  To  leave  any  of  it  sticking-  out  of  tlie 
furfofrs  is  to  counteract  the  grand  ol))ect  of  the  husband* 
flKUi,  and  materially  to  prevent  that  success  which  may 
W  expected  from  the  practice. 

4  n.—Suaniitj/. 

* 

"The  right  quantity  of  dung  must  be  found  from  ex^ 

periment.     But  at  the  beginning  of  any  man's  practice  it 

will  be  proper  to  spread  about  the  usual  quantity  applied 

in  the  old  method.     It  has  been  found  to  answer  in  this 

proportion ;  and  it  is  a  circumstance  extremely  valuable, 

as  it  manures  a  much  greater  space  of  land  than  usual 

*       *        *  * 

with  the  same  stock  of  cattle. 

§  S.—Soil. 

The  idea  of  practi(:al  farmers  is^  that  long  dung  i^ 
thore  applicable  to  strong  tb^n  to  light  land  ;  bat  Mr« 
Denton's  experim<int  was  on  sand.  Nor  is  there  any  rea* 
son,  on  an  appeal  to  chemical  principles,  for  fixing  oA 
any  soil  iii  preference  to  others  for  the  application  of  this 
system  of  dunging.  If,  hcfwevcfr,  as  it  is  generally  dU 
lowed,  it  divides  attd  Ibdsens  thfeir  constituent  parts  by 
its  fermentation,*  it  must  necfcssarily  have  a  more  de* 
sirabte  effect  on  soils  too  coaJpact,  than  on  others  already 
too  It^bt. 

CHAPTEIl  VIIL 

0/  the  Sheep  ^  Fold. 

To  aaCamtn^  the  various  circumstances  of  this  method 
of  xoani^iyDg  tbcougit  tlie  detail  of  sections  would  be  tedi- 
ous. 
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ous.  There  is  scarcely  a  farmer  in  the  kingdom  that  u 
not  acquainted  with  the  great  benefit  derived  from  fold-* 
ing.  The  immediate  appli9ation  of  dung  and  urine  to  all 
3oiISy  and  of  treading  to  loose  ones,  are  so  well  known^ 
that  in  some  late  discussions  on  the  p'o^i  of  the  practice^ 
no  doubts  that  I  am  acquainted  with  have  been  expressed 
on  thi4  part  of  the  question.  It  has  rather  be^ n  a  discus- 
sion of  live  stock  than  of  manuring.  I  sb^U  only  remark^ 
that  the  case  of  the  sheep*fold  b  a  strong  qonfirmation.cif 
the  purpart  of  the  preceding  cbaptcr,  so  far  as  the  ani- 
mal part  of  yard^i^dung  is  concerned  ;  for  every  one  knows 
that  dieep^s  urine  and  dung  are  so  far  from  wanting  fer- 
mentation previous  to  the  appticaAioD,  that  the  sooner 
(he  seed  is  sown  after  folding,  the  greater  is  the  efiect  *^ 

CHAPTER   IX. 

Of  Pigeo7i*s  Dung. 

This  maAure  is«  esteemed  by  farmers  to  be  hst  and 
powerful,  and  is  measured  to  the  field  by  the  bushel ;  the 
more  common  quantity  is  forty  to  fifty  bushels  per  acre. 
If  other  sorts  of  dung  were  kept  equally  dry,  they  would 
not  have  the  same  effect,  not  equally  abounding  with  vo- 
latile salts.  It  does  not,  in  the  house,  run  into  those 
stages  of  fermentation  which  reduce  a  body  to  mucilage  ; 
and  yet  has,  when  spread,  an  extraordinary  effect,  af* 
fording  one  more  reason  for  thinking  that  the  common' 
system  of  yard-dung  is  erroneous.  Nor  have  I  ever  he^rd 
of  any  fnrmer  throwing  water  upon  it  to  promote  fer« 
fnentation. 

*  f  qr  a  fcm^kable  esse  of  ^))is»  lee  Annals^  toI.  xvi.  p.  S54. 
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CHAPTER  X. 

Pond  and  R'wer  Mud. 

•  •  » 

There  are  f^w  manures  concerning'  which  opinions 
Tary  more  than  upon  mtid  cleaned  from  pon<b  and'ri?ert» 
In'MTeral  iKgintered  experiments  the  bedefit  faaa  been  ex- 
tremely great ;  in  some  othen  no  good,  or  but  littfei  re* 
Milted  from  it.  Some  farmers  have  found  it  Yery  bene- 
ficial to  mix  lime  with  it.  Some  hare,  on  experieacey 
determined  that  it  should  be  kept  one  or  two  yean  v  aad 
that  it  is  much  better  for  turning  over  and  exposing 
diereby  to  the  air.  Others  havte  carted  it  directly  from 
the  pond  to  the  field  with  great  success^  neither  addinigp 
lime  nor  stirring  it.  These  different  results  are  easily  re- 
conciled ;  for,  in  faetf  no  two  ponds,  or  riyers,  or  parts 
of  rivers,  are  exactly  similar.  la  proportion  as  the  wa« 
ter  is  resorted  to  by  cattle,  or  water-fowl,  or  receives 
the  washings  of  towns,  houses,  fiurm-yards,  or  privies, 
the  mud  must  be  good,  and  display  its  virtue  in  what- 
ever  manner  managed.  The  quality  of  the  water  will 
have  influence.  The  number  of  leaves  that  fiiU  or  blow 
into  it  will  affect  it.  The  natural  soil -of  the  sidtt  and 
bottom  creates  a  difference,  whether  it  be  calcareous,* 
peaty,  or  clayey,  &c. 

When  the  circumstances  are  so  nomerous  which  may 
influence  the  quality  of  the  mud,  no  wonder  the  observa- 
tions made  on  its  use  should  be  contradictory. 

A  prudent  fanner  should  examine  the  mud  before  he 
empties  the  pond  ;  and  he  may  do  it  with  a  certainty  of 
discovering  its  quality  and  deficiencies.  Let  him  dry  a 
portion,  and  then  fill  some  g^den-pots,  adding  to 'some, 
.chalk  or  lime  in  different  quantities,  and  exposing  some 
a  longer  and  shorter  time  turned  to  the  atmosphere.    He 

may 
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may  mx  some  with  the  soil  of  the  fieFd  he-  intends  it 
txp  and  have  e  pot  of  the  soil  only  as  ^  standafcL  This 
easy  experiment  b  a  sore  way  to  discover,  by  the  vege- 
tation of  the  seeds  he  sows  in  the  pots,  the  Vii:fue  of  bis 
mud.  If  he  do  not  pncsne  this  plan,  let  him  analize  the 
mud  chemically,  and  discover  whether  it  be  calcareous  or 
ferruginoas,  or  impiegnated  with  any  other  acid.  By 
aMans  of  snch  easy  triab  he  may  proceed  safely,  and  in* 
cnr  no  expiense  that  will  not  answer.  I  have  emptied  near 
a  doaen  ponds,  and  some  of  them  lurge.  I  h^ve  formed 
composts  of  the  mud,  and  also  carted  it  immediately  to  the 
fields;  and  there  was  not  more  than  two  in  which  I  doubt* 
ed  wh^er  the  manure  answered  the  expense :  in  general 
it  paid  well,  but  in  no  case  very  considerably. 

TO  IK  CONTIVUBD  IN  OUR.  KEXT. 
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Description  of  an  expanding  Band-Wheel  to  regulate  tht 

Velocity  of  Machinery. 

Invented  by  Mr.  Andrew  Flint. 

WithaPbte. 

From  the  Transactipns  of  the  Society  for  the  Encou- 
ragement  of  Arts,  Manufactures,  and  Commerce. 

F^  Guineas  were  voted  by  the  Society  far  this  Inuention. 

XN  the  usual  method,  of  connecting  machinery,  by  a 
band  running  over  two  wheels  or  riggers,  it  is  obvious 
that  the  relative  velocity  of  the  wheels  is  in  the  inverse, 
ratio  of  their  diameters ;  and  these  diameters  always  re« 
maming  the  same,  no  alteration  of  the  veloci^|r  can  be 
obtained,  but  bj  a  corresponding  variation  in  that  of  this 
moving  power  applied. 

To  enable  the  artiaan  to  regulate  tlie  velocity  of  his 
machinery  at  pleasure,  the  moving  power  remaining  as 
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before,  or  ta  retain  the  same  motion,  with  an  alteration 
in  that  of  the  applied  force,  is  the  pi)f  pose  of  the  inveft'- 
tion,  the  teodels  of  which  are  now  laid  before  the  So- 
ciety. In  this  model  are  shewn  two  methods  of  attaining 
this  desh^ble  object ;  in  both  the  periphery  of  the  band- 
i^heel  is  divided  into  any  conrenient  number  of  parts, 
according  to  the  size  of  the  wheels,  (in  this  case  twelve,) 
which  may  be  placed  at  any  given  distance  from  the  cen- 
tre of  the  wheel,  (within  the  limits  of  the  machinery,) 
and  thus,  by  enlarging  the  circumference  of  one  band- 
wheel,  while  the  other  is  equally  diminished,  to  alter  the 
relative  velocity  of  each  at  will.  These  parts  of  the  pe- 
riphery, which  I  term  V's,  and  are  marked  by  the  letteis 
tit  it,  &c.  are  confined  to  move  in  grooves,  cut  in  the 
large  wheels  A  and  B,  Figs,  l  and  2,  (Plate  IX.)  in  the 
direction  of  their  radii ;  and  are  moved  by  a  spiral  thread 
in  the  small  wheel  C,  which  thread  takes  in  the  teeth  of 
the  racks  on  which  the  V's  are  fixed.  A  part  of  the 
shaft  on  which  the  wheel  A  is  fixed  is  made  circular,  to 
admit  the  small  wheel  C.  to  turn  round  independently  of 
the  other,  add  thus  to  extend  or  contract  the  racks  and 
Y's  in  Fig.  3.  Fig.  4  is  a  section  of  part  of  the  rigger,  in 
which  the  letters  refer  to  the  same  parts  as  in  Figs,  i  and  2. 
'In  the  wheel  D  the  same  effect  is  produced  by  the 
screws  ee,  &c.  which  are  made  alternately  right  and  left- 
handed,  and  turn  with  equal  motions,  by  means  of  the 
equal  bevil-wheels  //,  &c.  fixed  at  their  ends  near'the 
axis  of  the  wheel.     Fig.  5  is  a  section  of  the  same. 

The  wheel  C,  Figs,  l  and  2,  fs  moved  round  the  shaft 
d  by  the  pinion  g,  on  the  axis  of  which  is  fitted  occa- 
sionally a  winch.  The  screws  of  the  wheel  D,  Fig.  3, 
may  be  also  turned,  by  means  of  a  winch  applied  to  their 
projecting  heads  AAA.  It  is  proper  to  notice  that  the 
number  of  the  screws  must  always  be  ecjual. 

DescripHan 
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t)escrtpHm  of  a  Machine  for  cutting  Paper  and  the  Edges 
of  Books.  Inoented  by  Mr.  J.  L  Hawkins,  ofHaltnf 
Terrace^  City  Road. 

With  an  Engraving. 

From  the  Transactions  of  the  Society  for  the  Encou* 
ragement  erf  Arts,  Manufactures,  and  Commerce. 

The  SUver  Medal  was  presented  to  Mr.  Hawkins /or  this 

Invention. 
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HE  object  of  this  improvement  is,  to  cut  the  edges 
of  books  on  three  sides  at  one  fixing  in  the  press :  to  do 
this,  it  is  necessary  that  the  book  be  placed  at  one  end,* 
and  a  support  given  to  the  plough  beyond  the  part  cut ; 
there  is  therefore  at  eaeh  corner  a  block,  moveable  on  a 
centre,  so  as  to  elongate  alternately  the  side  or  end  of  the' 
press. 

The  press  is  as  wide  as  the  intended  length  of  the 
book. 

At  a  distance  from  the  .end  of  the  press,  equal  to  the 
xequired  width  of  the  book,  is  a  stop,  made  somewhat 
like  two  combs,  one  fastened  on  each  side^  the  teeth  06 
one  going  into  the  interstices  of  the  other,  so  that  it  may 
^fiectiially  prevent  the  book  falling  too  low,  whether  the ' 
press  is  open  little  or  much. 

In  the  common  press  the  book  is  put  in  the  middle, 
and  there  is  ^  screw  at  each  end  to  force  the  press  toge* 
ther  ;  but  in  this  press,  the  book  being  put  at  one  end, 
there  is  a  screw*  aboiTt  the  middle,  to  force  the  pressi  to* 
getfaer,  and  another  screw  at  the  lower  end  to  force  it 
open,  and  consequently  pre^s  the  book  tighter,  exactly 
on  the  principles  of  cabinet-makers  hand-screws* 
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REFERENCES  to  Plate  VIIL  Figs.  51,  3,  4,  and  5. 

Figs.  2  and  3,  two  geometrical  views  of  the  press. 

Figs.  4  and  S^  two  perspective  views  of  the  same,  9M 
placed  on  its  supports  in  the  4>ox  which  receives  the  cut* 
tings.  The  side  of  tlie  bos  is  represented  as  taken  away, 
in  order  to  shew  the  parts  more  distinctly.  Fig.  4  shews 
the  position  of  the  press  when  the  front  of  the  book  is  to 
be  cut,  and  Fig.  5  while  the  ends  are  catting. 

N.  B.  The  letters  of  reference  are  the  same  in  aU  the 
figures.  Ay  the  press,  a^  the  cutting-box.  b  b,  the  elon- 
gating blocks  turning  on  their  centres  fcj.  d,  the  screw 
ivhich  forces  the  press  together,  e,  the  screw  which 
forces  the  lower  ends  of  the  press  asunder,  and  conse* 
quently  presses  the  book  tighter.  /^  a  piece  of  board  put 
into  the  press  with  the  book,  to  keep  it  firm  against  the  ' 

knife,  gf  the  comb-like  stop,  h  A,  bars  ixed  across  the 
cutting-box^  to  support  the  press  while  the  top  or  bot- 
tom of  the  book  is  cot.  1 1,  bars  to  support  the  press 
while  the  front  of  the  book  is  cut.  In  ^tbis  position  ther^ 
is  a  bar  (K)  to  keep  the  press  steady,  which  is  taken  out  ^ 

when  the  position  Pig.  5  is  in  use.  //,  pieces  of  board, 
witli  nolthes  in  them,  fastened  to  the  box,  to  receive  the 
bars,    ift,  groove  for  the  plough  to  work  in. 

It  is  evident,  from  the  positions  of  the  press,  that  the 
plough  most  be  worked  on  an  inclined  plane  ;  but  this,  y 

instead  of  an  objection,  is  a  considerable  advantage,  be- 
cause the  workman  has  much  more  power  in  that  direc* 
tion  than  on  a  level. 

The  press  requiring  to  be  turned  round  to  cut  the  top 
and  bottom  of  the  book,  the  plough  muttibe  worked  left 
as  well  as  right  handed,  but  this  is  acquired  by  a  few  mi« 
nutes  practice. 
The  same  plough  is  used  as  with  the  common  press. 
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Chemical  Experiments  on  Gtunactmu 
By  Mr.  William  B&ande. 

From  the  Philosophical  Transactions  of  dui 

Royal  Society. 

XjLMONG  the  numerous  substances  which  are  compre--^ 
bended  under  the  name  of  resins,  there  is  perhaps  no  one 
which  possesses  so  many  curious  properties  as  that  now 
under  consideration ;  and  it  is  remarkable  that  no  moro 
attention  has  been  paid  to  the  subject,  since  many  of  the 
alterations  which  it  undergoes  when  treated  with  differ* 
ent  solvents  have  been  mentioned  by  various  authors. 

§1- 

Guaiacum  has  a  green  hue  externally ;  is  in  some  de* 
gree  transparent ;  and  breaks  with  a  vitreous  fracture. 

When  pulverised  it  is  of  a  grey  colour,  but  gradually 
becomes  greenish  on  exposure  to  air. 

It  melts  when  heated,  and  diffuses  at  the  same  time  a 
pungent  aromatic  odour. 

It  has  when  in  powder  a  pleasant  balsamic  smell,  but 
'Scarcely  any  taste,  although  when  swallowed  it  excites  a 
very  powerful  burning  sensation  in  the  throat. 

Its  specific  gravity  is  1.2289. 

§IL         . 

1.  When  pulverised  guaiacum  is  digested  in  a  mode- 
rate beat  with  distilled  water,  an  opaque  solutipn  14 
formed,  which  becomes  clear  on  passing  the  whole 
through  a  filter. 

The  filtrated  liquor  is  of  a  greenish-brown  colour;  it 
is  of  a  peculiar  smell,  and  a  sweetish  taste. . 

It  leaves  on  evaporation  a  brown  substance,  which  is 

soluble  in  alcohol,  nearly  soluble  in  boiling  water,  and 

tery  little  acted  upon  by  sulphuric  ether, 
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This  soIutioD  was  examined  by  the  following  re-agents. 

Muriate  of  alumina  occasioned  a  brown  insoluble  pre- 
cipitate after  some  hours  had  elapsed. 

Muriate  of  tin  formed  a  brown  flaky  precipitate  under 
the  same  circumstances. 

Nitrate  of  sihrer  gave  a  copious  brown  pre^cipitate* 

Suspecting  the  presence  of  lime  in  the  solution,  I  ad«*- 
ded  a  few  drops  of  oxalate  of  ammonia,  when  the  liquid 
immediately  became- turbid,  and  deposited  brown  flakes, 
vhicfa,  after  having  been  treated  with  boiling  alcohol, 
yielded  traces  of  oxalate  of  lime. 

These  effects,  therefore,  indicate  the  presence  of  a 
substance  in  guaiacum,  which  possesses  the  properties  of 
extract*;  the  action  of  the  reageijt  is  however  some* 
what  modified,  by  a  small  quantity  of  lime  which  is  als* 
in  solution. 

'  One  hundred  grains  of  guaiacum  yielded  about  nine 
grains  of  this  impure  extractive  matter. 

2.  Alcohol  dissolves  guaiacum  with  facility,  leaving 
some  extraneous  matter,  which  generally  amounts  to 
about  5  pa'  cent.  ' 

,    This  solution  is  of  a  deep  brown  colour  ;  the  addition 
of  water  separates  the  resin,  forming  a  milky  fluid  which. 
passes  the  filter. 

Acids  produce  the  following  changes. 

A.  Muriatic  acid  throws  down  an  ash-colonred  preci* 
pitate,  which  is  not  re-dissolved  by  heating  the  mixture. 
In  this  case  the  resin  appears  but  little  altered. 

B.  Liquid  oxy-muriatic  acid  when  poured  into  this  so« 
lutidn,  forms  a  precipitate*  of  a  very  teautifiil  pale-blua 
colour,  which  may  be  preserved  unaltered. 

*  By  the  term  extract,  I  mean  that  snbsuoce,  which  by  chemists 
ii  called  the  Exiracilve  Principle,  of  Vegetables.  Vide  Tboinson*4 
ajit  orChcuiisirv,  2d  tciii.  Vol.  IV.  p.  27G. 
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C.  Sulphuric  acid,  when  not  added  in  too  large  a 
Quantity,  separatefs  the  fesin  df  a  pale-green  colour. 

'  D.  Acetic  acid  does  not  form  srny  precipitate.  This 
acid  is  indeed  capable  of  dissolvi'ng  rticl&t  of  the  resins. 

£•  Nitric  acid  diluted  with  one-fourth  of  its  weight  of 
water,  causes  no  precipitate  till  after  the  period  of  some 
hours.  The  liquid  at  first  assumes  a  green  colour,  and 
if  water  be  added  at  this  period,  a  green  precipitate  may 
be  obtained ;  the  green  colour  soon  changes  to  blue, 
(when  by  the  same  means  a  blue  precipitate  may  be  ob- 
tained ;)  it  then  becomes  brown,  apd  a  brown  precipitate 
spontaneously  makes  its  appearance,  the  properties  of 
which  will  be  afterwards  mentioned. 

The  changes  of  colour  produced  by  nitric  and  oxy- 
muriatic  acids,  in  the  alcoholic  solution,  are  very  re- 
iharkable,  and  I  believe  peculiar  to  guaiacutn :  there  is 
moreover  much  reason  to  suppose  that  the  above  altera- 
tions in  colour  arc  occasioned  by  oxygen*.     It  likewis^ 

♦  The'following  CTperimenls  appear  to  verify  this  sappoittion : 

Fifty  grains  of  freihly  pulverised  guaiactim  were  introduced  into  a 
glass  jar  containing  60  cubic  inches  of  oxy-muriaiic  acid  gas.  Tht 
maun  speedily  assumed  a  brown  colour,  having  passed  through  several 
shades  of  green  and  blue.  Liquid  ammonia  was  poured  on  lbi» 
Vrpwn  subaunce,  ivhile  yet  immersed  in  the  acid ;  the  whole  became 
gmn ;  it  therefore  seemed  thu:)  to  be  deprived  of  part  of  the  oxygen 
which  it  apparently  had  acquired  by  the  preceding  experiment.  An 
equal  portion  of  the  5ame  guaiacum  was  exposed,  under  similar  cir- 
eumstancest  to  the  action  of  oxy^muriatic  acid,  excepting  that  the  glass 
];i  which  the  experiment  was  made  was  covered  with  a  black  varnish, 
and  placed  in  a  dark  apartment.  On  examining  the  result  of  ihis  ex* 
periment,  the  resin^was  found  to  have  undergone  precisely  the  same 
changes  as  when  exposed  to  light.   Ammonia  had  also  the  same  effect. 

Guaiacum  was  also  exposed  over  mercury  to  oxygen  gas ;  the  resin 
assumed  after  some  days  the  green  colour  which  a  longer  exposure  to 
the  atinoi|)h)ere  produces  :  this  change  was  Itkewjse  found  by  a  second 
experiment  to  be  cfTected  without  the  presence  of  light. 

agpears* 
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sppean  from  thtt  which  has  been  stated,  that  the  blue 
and  green  oxyds  (if  the;  may  be  so  called  by  way  of  dis- 
tinctioo)  are  soluble  ia  the  mixture  of  nitric  .acid  and  al- 
cohol, while  the  brown  precipitate  is  insoluble. 

F»  Aftalies  do  not  form  any  precipitate  when  added  to 
the  solution  of  guaicum  in  alcohoL 

3*  Gnaiacam  is  less  soluble  in  sulphuric  ether  than  in 
alcohol ;  the  properties  of  this  solution  nearly  coincide 
with  those  just  mentioned* 

4.  Muriatic  acid  dissolves  a  small  portion  of  guiuacnai^ 
the  solution  assuming  a  deep  brown  colour ;  but,  if  heat 
be  applied,  the  resin  melts  into  a  blackish  mass,  prevent- 
ing any  farther  action  from  taking  place. 

J.  Sulphuric  acid  forms  with  guaiacum  a  deep-red  li- 
^id^  which,  when  fresh  prepared,  deposits  a  lilac-co-. 
loured  precipitate  on  the  addition  of  water ;  a  precipi- 
tate also  is  formed  by  the  alkalies.  If  heat.be  employed 
in  forming  the  solution,  the  resin  is  speedily  decomposed ; 
and  if  the  whole  of  the  acid  be  evaporated,  there  remains 
a  blapk  coaly  substance^  together  with  some  sulphate  of 


6,  Nitric  acid  appears  to  exert  a  more  powerful  action 
on  guaiacutti  than  on  any  of  the  resinous  bodies. 

100  grains  of  pure  guaiacum  previously  reduced  to 
powder,  were  cautiously  added  to  two  ounces  of  nitric 
acid,  of  the  specific  gravity  of  1.39.  The  resin  at  first 
aMumed  a  dark  green  colour,  a  violent  eflfervoscence  wa» 
produced,  attended  with  the  emission  of  much  nitrous  gas^ 
and  the  whole  was  dissblved  without  the  assistance  of  heat^ 
which  is  not  the  case  with  the  resins  in  general,  for  when 
these  bodies  are  thus  treated  with  nitric  acid,  they  are 
commonly  converted  into  an  orange-^oloured  mass. 

The  solution  thus  formed  yielded,  while  recent^  n 
brown  precipitate  with  alkalies,  which  was  redissolved  en 
the  api^cation  of  heat,  forming  a  deep  brown  liquid. 

Muriatic 
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»  ll^NTii^c  acid  aliio  separated  the  guaiacum  frqin  tbia 
9olulioiip  aot  however. without  haying  undergone  some 
chaBife. 

Sulphurio  aeid  caused  no  precipitate* 

After  this  solution  of  goaiacum  in  nitric  acid  bad  re<4 
maiaed  uadisturbed  for  some  houfs,  a  considerable  pro^ 
y^rtien  of  crystallized  oxalic  acid  was  deposited. 

Whep  guaiacum  was  treated  with  dilute  nitric  acid^ 
the  results  were  somewhat  different.  A  slight  eflecves* 
ceace  took  plac^i  and  part  of  the  resin  was  dissolved^  the 
remainder  being  converted  into  a  brown  substancci  resem? 
Vliog  ihe  precipitate  obtained  from  the  alcobolio  solution 
m  abovementioned.     (fi.  E.) 

This  brown  substaAee  appears  to  be  guaiacum,  the  pro4 
perties  of  which  are  materially  altered  by  its  combination 
with  oxygeii ;  and  I  am  led  to  think  that  the  changes  of 
colour  producbd  by  nitric  and  oxy-muriatic  acids,  are 
the  oonteqiseBees  of  the  different  proportions  of  oxygen 
with  which  the  guaiacum  lias  been  united  ;  for  we  know 
that  the  colours  of  metallic,  and  tiiany  other  bodies,  are 
greatly  influenced  by  the  same  cause. 

The  brown  substance  was  separated  by  filtration ;  the 
filtrated  Uqtior  yielded  yellow  llocculeot  precipitates  with 
the. alkalies,  and  on  examination  was  found  to  hold  nitrate 
of  lime  in  solution. 

The  undissolved  portion  was  of  a  deep  chocolate^brown 
colour.    A  similar  substatifce  may  also  be  obtained,  by 
evaporating  the  recent  nitric  solution  to.  dryness,  taking. 
care  not  to  apply  too  much,  heat  towards  the  end  of  the 
process. 

The  substance  obtained  by  either  of  these  means,  pos- 
sesses the  properties  of  a  resin  in  greater  perfection  than 
guaiacum;  it  is  equally  soluble  in  alcohol  and  sulphuric 
ether,  insoluble  in  water,  &c. ;  but  when  burned  it  emits. 
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a  peculiar  smell,  more  resembling  aiiimal  than  ^«getid>)^ 
bodies.  If,  however,  fresh  portions  of  nitric  acid  be 
adiied  three  or  four  times  sucoessirely,  or  if  a  larger  quan* 
tity  be  employed  to  form  the  solution,  the  product  ob<* 
tained  by  evaporation  is  then  of  a  very  different  nature  ; 
for  it  has  lost  all  the  charaeteristic  properties  of  a  resin^ 
having  become  equally  soluble  in  water  and  aleohol; 
the  solution  of  it  in  this  atate  having  an  astringent  bitter 
taste  *, 

7.  Guaiacum  is  copiously  soluble  in  the  pure  and  car- 
bonated alkalis,  forming  greenish*brown  liquids. 

Two  ounces  of  a  saturated  sol&tion  of  caustic  potash 
took  up  rather  more  than  65  grains  of  the  iresia;  the  samc^ 
quantity  of  liquid  ammonia  dissolved  only  25  grains. 

Nitric  acid  formed  in  these  solutions  a  deep  brown  pre-r 
cipitate,  the  shades  of  which  varied  according  to  the 
quantity  of  acid  which  had  beet)  employed. 

This  precipitate  Wfis  found  on  examination  to  possess 
the  properties  of  that  formed  by  nitric  acid  in  the  solu* 
tion  of  guaiacum  (2.  E.)  in  alcohol. 

Dilute  sulphuric  acid,  when  poured  into  any  of  the 
above  alkaline  solutions,  formed  a  flesh^cdoured  curdy 
precipitate.     Muriatic  acid  produced  the  sam^  effect. 

The  two  last-mentioned  precipitates  differ  from  guaia« 
cum,  in  being  less  acted  upon  by  sulphuric  ether  and 
more  soluble  in  boiling  water ;  their  properties  therefore 
approach  nearer  to  extract.  Moreover,  when  these  pre^ 
pipitates  were  re-dissolved  in  ammoDia»  and  were  again 
separated  by  muriatic  acid ^  the  above-roentipned  proper^! 
ties  became  more  evident^ 

*  Vide  Mr,  |Iatchrtt*t  twq  l^pe^  on  an  artificial  Sabttpinoe  wbic^i 
|)088e9«es  ihe  principal  chaiacienstic  Properties  oC  Ti^uiio.  PhiKTiaait 
|S0$,  p.  2U  and  283. 


if 
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§  Ilf .  • 

iOO  ^ias  of  verjr  ptire  guaiacuin  in  pbwder  were  put 
Into  a  glass  fetort,  to.  which  the  usual  apparatus  Tt'as 
adapted.  The  distillation  was  gradually  petformed  oA 
an  open  fire,  until  the  bottom  of  the  retort  became  t^d 
hot. 

The  following  products  weire  obtained  i 

Graini. 
Acidulated  water  -----,-*      5,Jf 

Thick  brown  oil,  becoming  turbid  on  tooU 
ing      -...---....-    24.1 

Thin  empyreumatic  oil  -    -    -    *    -    -    30.O 
Coal  remaining  in  the  retort    -    «    .^    -    30.5 
Mixed  gasesy  consisting  chiefly  of  carbonic 
«cid  and  carbonated  hydrogen  •    «    -      9.0 

B9.$ 


,  The  coal,  amounting  to  30.5  grains^  yielded  on  inct4 
"  Aeration  three  grains  of  lime.  To  discover  whether  any 
fixed  alkali  was  present,  200  grains  of  the  purest  guaia* 
cum  (that  in  drops^  were  reduced  to  ashes ;  these  wet^ 
.di^olved  in  muriatic  acid,  and  precipitated  by  ammonia; 
the  whole  was  then  filtrated,  and  the  clear  liquor  eyap04 
itated  to  dryness,  but  not  any  trace  of  a  neutral  salt  with 
a  basis  of  fixed  alkali  was  perceptible. 

^rom  tbe  action  of  different  soli^ebts  on  guaiaoUni,  it 
appears,  that  although  this  substance  possesses  many  pro4 
)>erties  in  common  with  resinous  bodies,  it  pevettheleil 
diflfers  from  them  in  the  following  particulars  : 

1,  By  affording  ti  portion  of  vegetable  exti'act, 

Pd2  8,  Biy 
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0oe«  the  oxyd  of  manganese  effect  thri  complete  sep»k 
ntioa  of  the  solphur  from  sulphuretted  bai'ytes  ?  And  botr 
does  it  efiect  this  f 

I  thought  that  the,  answer^  to  these  questions  would 
dsow  sufficient  light  on  this  subject. 

A»  According  to  the  process  which  I  iiave  described  in 
the  above  journal,  I  prepared  a  sufficient  quantity  of  sul- 
phuretted barytes,  by  melting  in  a  quick  furnace-fire  a 
svixtlire  of  two  pounds  of  heavy  spar,  with  one  pound  of 
common  salt,  and  four  ounces  of  charcoal ;  with  these 
proportions  I  had  two  pounds  produced  without  that 
which  remained  attached  to  the  crucible.  A  pound  and 
three  quarters  require  twenty  pounds  of  water  to  hold  it 
in  solution  at  a  mean  temperature.  In  the  solutioa  first 
obttiinedy  by  boiling  the  pulverized  mass  for  two  hours 
with  eight  pounds  of  distilled  water,  in  a  tubulated  i^ 
tort,  there  was  formed  at  the  bottom  of  the  vessel,  in  the 
transparent  fluid,  during  24  hours  which  were  given  it 
to  allow  the  separation  of  the  parts  not  dissolved,  a  great . 
quantity  of  regular  crystals ;  which,  as  far  as  I  was  able 
to  observe,  were  small  pyramids  with  four  rhomboldal 
sides,  which,  on  examination,  proved  to  be  hydrothio* 
nate  of  bary  tes  *• 

Eight  pounds  of  distilled  water  were  again  poured  upon 
the  part  not  dissolved,  and  proceeded  with  as  before. 

By  rest  and  cooling,  a  considerable  quantity  of  crys^ 
tals  were  again  formed,  such  as  those  already  obtained  ;x 
but  four  pounds  more  of  water  added,  with  the  same  pro- 
cess as  before,  held  them  in  solution  in  .a  mean  tempera* 
ture.  The  residue  not  dissolved,  which  was  obtained  by 
•filtering  all  the  solutions,  weighed  when  dry  one  ounce 
seven  grains,  and  consisted  of  charcoal,,  heavy  spar  not 

*  The  German  chemists  give  the  name  of  hydroihion  to  sotphu- 
lAted  hydrof^ene, 

decomposed. 
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is  well  known  that  by  digesting  mastich  in  akofaol,  a  par* 
'tial  solution  only  is  fonned,  andthere  vemaiBS'att  elastic 
substance,  which  is  generally  said  to  possess  the  proper^ 
ties  of  pure  caoutchouc ;  it  appears,  however,  to  dififer 
from  this  substance  in  becoming  hard  when  dried  by  ez^ 
posure  to  air.  Moreover,  I  have  remarked  that  the  part 
of  mastich  which  remains  dissolved  by  alcohol,  m^  he 
again  precipitated  by  water,  and,  oa  examination,  I 
found  the  precipitate  to  possess  the  properties  of  a  pure 
resin :  but  when  a  stream  of  oxy -muriatic  acid  •  gas  was 
made  to  pass  through  the  solution,  a  tough  elastic  sub- 
stance was  tlirown  down,  which  became  brittle  when 
dried,  and  was  soluble  in  boiling  alcohol,  but  separated 
again  as  the  solution  cooled :  its  properties,  therefore, 
somewhat  approached  to  those  of  the  original  insohiblft 
part. 


E^operiments  on  the  Process  publisfte^  hy  M.  Dizt,  to  d^ 
compose  Sidphuret  of  Barytes  hf  ike  Oxyd  qf  Meng^ 
fuse. 


From  Neues  Alg£)4£IK£s  Journal  de  Chemie. 

rJx.  VAN-MONS  speaks  in  a  letter  addressed  to  M. 
Gehlen,  (editor  of  the  Journal  de  Chimie,)  of  a  memoir  of 
M.  D\z€  on  the  decomposition  of  alkaline  «ulphurets  by 
the  oxyds  of  lead  and  manganese,  particulariy  noticing  the 
decomposition  of  sulphuretted  barytes  by  the  oxyd  of  man* 
ganese.  These  observations  apfpeared  to  me  so  impor- 
tant, not  only  on  account  of  the  experiments  themselves, 
but  also  in  regard  to  the  theory  of  the  particular  pheno- 
mena pf  this  decomposition,  described  by  M.  Diz£,  that 
I  resolved  to  a^ertain  theic  accuracy  by  experiments  of 
my  own. 

J}oes 
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of  oxyd  cf  manganese  was  capably  of  desulpbur^ttiog^, 
twenty  ^MnceS' of  the  yellow  solution  was  again  poured^ 
on  the  residue,  after  the  clear  liquor  baid  been  decanted: 
By -stitring  ijb  frequently,  in  about  three  days  it  also  be- 
came iiesulpburetted  as  before.  ]3ut  a  fourth  portion  iUrrcd 
constantly  for  thre^  hours,  tben  left  for  tbree  days  and 
often  slirred, -Was  desulpliuretted  with  difl&culty.  After 
having  iVashed  off  thes^rne  parts,  the  dry  residue 
weighed  five  ounces  and  a  quarter  ;  the  colour .  was  of  a 
blackish  brawo»  and  it  contained  several  sharp  crystals. 
It  #as  marked  No.  1,  and  pul;  aside  for  farther  ,experi« 
ments^  •  This  experiment  baring  convinced  meof  tbefucw 
curacy  of  M.  Diz£*s  observations,  relating  to  the  separa-i 
lion  ^f  the  sulphur,- instructing  me  ^t  the  same  time  of 
the  relative  quantity  of'Qxyd  qf  manganese  that  must  bo 
used',  I  thought.it  necessary  tp-find  put  by  other  experi^r 
oientd  if  the  desulphnration  co\|dd  not  be  effiscted  in  Jess 
time^ 

Z>.  With  tjiis  view, I  twenty  ounces  of  the  solution  were 
fiirred  for  three  hours  wjtb  one  piipce  of  o3^yd  of  manga^ 
nese,  reduced  tpr a yeifiyrfind /powder.:  but  the  sepacaUon 
of  the  sttlphur  was  not  enjtiri^y  effected  in  this  space  of 
time ;  and  it  was  not  till  after  it  bad  been  stirred,  for  two 
boob  longer,   that*  the  diesulpburation  was  completed, 
andtbe  liquor  clear  like  water.    The  residue  washed  and . 
dried  weigtied  mn^;  drams,' was*  of  a  dark -grey  approacb^^ 
ing^  to  brown,   and  likewise  contained  a  few  crystalsi^  ^ 
This  was  likewise  put  aside  for  future  experiments,  und' 
iharked  No.  2.    It  now  remained  to  be  asoertaioed,  wher 
tber  in  faeliting  the  mixture,  before  it  is  disturbed,  it  would 
basfeen-  the  sepatation  of  the  sulphur  from  the  siulphuretted 
borjtes  in  a  close  vessel. 

£;  Twenty  otinces  of  the  earne  solution  were  in  conse- 
i}utt»e  heated  till  it  boiled,  irith.  one.  ounice  of  ostydi.of. 

manganese 


HMuigaiNM  i»  a  Mery  kmg-iieoked  matnss,  aod  nAcfirtfMli 
stimd  till  it  hegxA  to  ciol.  After  that-  the  mixtare  ^ras 
beated  and  stirred  agaifa  constantly  Ibr  three  boim,  in  the 
sane  manner. 

This  process  effected  the  separation  of  the  mlpbui',  and. 
the  Uquor  becadM)  citiar  like  water.  It  was  then  left  to 
cool  and  settle ;  and  18  hours  after,  there  appeared  8t« 
ta^hed  to  the  sides  oFthe  matrais  a  considerabie  quantity 
uf  snail  crystals,  brilliant  and  brittle*  The  residue'sep^-* 
Yatad  firom  the  liquor  by  filtering)  was  dricki  i  in  this  irtate 
abe|f  weighed  six  grains,  and  presented  a. collection  of 
aaalt  needle-Jike  and  brilliant  crystals  upon  a  mass  of 
dlark  brown ,  and  easily  polveriaed.  It  was  marked  No. 
Sj  aad  put  aside,  as  the  others  were^-  to  be  re-examined ; 
the  liquor  had  only  a  sUght  tarter  of  barytes,  sooh  as  I  hud 
already  i^bsen^ed  in  the  pre^edin^  liqu<H«y  b&t  not  iri  the 
aaaed<ipee*  ThisastoniahiM  phenonetion  made  rhe  prt-- 
aame  that  a  portion  of  iiafytes  might  possibly  be  com« 
biaed  wkh  the  sriphuric  aeid,  0r  the  solpbareous  atcid 
whieh  wouU  be  iWmed ;  I  thought  I  should  diseoter  tfaia 
by  tba  eslatniaatloii  of  thd  l-esidoes  alMady  memtioned* 

F.  The  residue  No.  l|  thrown  on  .hot  coab  or  pat 
Jtila  a  red-hot  croeiblei,  barnt  with  a  bloe  flattie^  •&* 
«iompiBied  with  a  mdl  of  snlphar.  Mrt  of  it  {>ut  ja 
coatael  with'tlM  sulpbatit  aaid  pare  and  ffarfbet^  disM^ 
,gafp9d  no  sulphuretted  hydro^ene  gas^  ^iMtt  whb  m 
wMmat  water^  but  salpharaoos  atid  In  t!i«  k/ket  eai|f 
IVOtfithei^sstilt  of  these  two  ^xperiixKntSf  Iconduded  t\0t^ 
tkt  sa^httr  was  Mt  ebeoMaally  uhitad  wkh  the  M^  ff 
^iMofaMs^^  biittftttly  u  li  slight  mamer^iuijl  Aat  thia  pMi» 
MnakiM  01^  not  to  be  itl^rded  as  a  trve  tiMI^ 
Mt  T^eoirikm  tlnstiiAfriohi  a  drafti  ^'^  sctlphttf^ttadi^ 

sMMwaibcMM  hi  a  sand-batfi,  itt  a  aaiafi  ilh^va^ 
miong  tiedi,  aiopped  irttbateitil^  Pmaiiripimi  ^io  sck-' 
VwuBL^^cewSiXfu.  Xa  limad» 


f 
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redz  as  amb  w^  dfei 

lo  expel  ky  ailpknmBov 

wUek  had  loittatt 

ndocdl  to  a  dear  liqaar ; 

acid ;  aod  a  great  ^iian* 

gai  wat  then  diaeogaged 

wetted  with  aulphmic 

■a«,  deindopedy  at  I  Bate  tehted  aUnre,  sulphoreoas 

acid  iaitead  of  talpboretied  hydrogene  gas,  which  still 

wat  preiefit  after  the  saimf  rnii^tttre  had  been,  heated  to 

tefiarate  tlie  Milphur;    It  was  therefore  to  be  prespiDad 

that  tbb  resttlt  proceeded  from  a  portion- of  solpburale  of 

bar)'tes  contained  in  the  residue.    To  ascertain  this,  the 

rf«t  of  the  residue  No.  I»  was  pulrerJaed,  OMxed  with 

two  I'ounds  of  dtsiiUed  water,  and  kept  .boiling  half  an 

hour«  during  winch  it  ffiiiisel  a  ittong  smell  of  bcafeed 

«ulpl)ur ;  tlie  liquor  after  aetding  a  fiufe  waa  decanted, 

jgrM  fiherad  while  hot )  the  lesidne  w«s  trcMod  sa  hefers, 

:  ^vo  pounds  of  water,  asid  tfe  dsmassn  he^g  fik 

.-— ^  «:»  poured  with  »hc  fomar.  «ni  htah  psvaade  t^ 

s:  tuc  end  of  IS  b«ir&,  *»^  *•*■•■* *'***^*"**fe 

•-.'-  of  while  neelWikr  cr«nte.  *«  ^■^*y» 

-  .-aaaul  de\elopeniem  of  %  «kph«naaa  ^   bj 

vith  snlfAuric  acid,  aad  Ac  teantiaK  ef 

^arm^ed  it  to  be  a  true  sulphte  rf  baiTtts» 

eoDtained  ia  a  great  qaamity  in  the  noacr 

07  :aak  were  taken.    Thtresidacnbwaeai 

.  ^.  K     -x,wcig«d,when  dry.  five  ounces,  a«i«nu«d 

.  ^^^ .  vw«si«*«;  it  did  not  giw  with  the  ent 

-X  ,^  ..ai^  .nAoaiion  of  sulphuretted  h; 

ba:  ,-  \  vv  ^il-^rHiwons  acid;  yet,  after  the 

a:  ,  n .  r  >•»  At  the  sulptar  by  heat,  the  fiat 

|.v.Ni    ahoivhuxlv.    It   h^   therefore 


«.t 
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l^l^abge  except  that 'the  boiling  water  bad  separated  a  Viu  * 
tie  sulphite  of  barytes  from  it. 

G.  The  residue' No.  2,  burnt  upon  hot  coalsv  or  in  a 
r^dlhbt  cruciblei  with  a  blue  flame  and  a  sfoell  of  sul- ' 
p^iir.    A  dram  of  the  residue,  heated  in  a  long  matrass, 

.   gave  SIX  grains  of  pure  yellow  sulphur ;  after  which,  it  • 
being  kept  heated,  sulphureous  acid  was  disengaged ; ' 
the  residue,  which  was  of  a  blackish  brown  grey,  and 
ten  grains  lighter,  having  been  bathed  in  pure  sulphuric 
Acid  a  little  diluted,  disengaged  hydrogene  gas  in  abund- 
ance ;  which  circumstance  did  not  take  place  before  it* 
was*  heated.    When  boiled  with  water,  it  produced  the 
^eH  of  sulphur  mentioned  in  the  preceding  article.  Thede-' 
coctibn  filtered  deposited  also,  when  cooled,  small  crystals|* 
which  had  the  characters  of  sulphite  of  barytes ;  the  resi- 
due of  the  decoction  was  such  as  had  been  produced  by 
the  same  operation   (letter  F.)     T'^^    residue    No.    2, 
is  consequently  the  same  as  residue  No.  i,  ^s  to  its  state 

'  and  composition  :  they  both  contain  sulphite  of  barytes^ 
sulphuret  of  manganese  with  an  excess  of  sulphur,  and 
probably  also  a  little  oxyd  of  manganese  unchanged. 

H.  The  residue  No.  3,  thrown  upon  hot  coals  or 
heated  in  a  crucible,  did  not  inflame  either  in  one  way 
or  another,  and  diffused  no  smell  of  sulphur.     A  dram  of 
the  same  residue,  heated  in  a  long  close  glass,  disengaged 
sulphureous  acid,  but  not  an  atom  of  sulphur.    The  re- 
sidue, which  still  weighed  55  grains,  having  been  heated 
with  sulphuric  acid  perfectly  pure,  did  not  give  more  sul. 
'  phuretted  hydrogene  gas  before  it  was  heated  to  a  .white 
'  heat,'  nor  even  of  sulphureous  acid,  though  the  latter 
was  disengaged  from  the  same  mass,  treated  with  the  suU 
phuric  acid  before  it  became  red,  in  a  much  greater  de-* 
^ree  than  the  residues  l  and  2.     The  rest  of  the  residue 
^o.  3  was  boiipd  in  the  proportion  of  hal^  an  ounce  to 

^?2  jcj 


12  oaocfi^  of  digiM  ^ntm^  MUx»g  k  rp|t  for  bttf  mi 
)»oor ;  dning  tbis  time  it  inanif«t»|  a^veiy  triflio^trntU^ 

l«ttt.  the  K^por  wys  Glt^red  wbila  3^  wmo,  wd  tb«  ye* 
wWv^tooneqted  on  the  filter  ati4^ed«  In  tbitJlvM 
it  weighed  three  half-dmoS|»  w4  W  ^  ^  <<^i>^  eoiour 
•»  before.  Tkeeted  ^th  pumWphoric  acid,  it  developed 
W  voce  ttdshurefted  hjdrpgeee  g^  thm  belbpe  it  wm 
Mlpdy  hot  only  e  goed  deal  ol  sidphureoiis  acid;  .the 
iiqpOTt  whee  filtered,  md  jdaced  in  4  cool  place^  ga^e 
iai  4botit  tirelva  honca  ^»  coenderaUe  qnaoti^:  of  wjbite 
geadleJjWcryitalaf  whicb^  in  all  Ae  wperiaenta,  dis* 
carered  the  propiertiea  of  aalpbqj?et  of  b4ry  tea ;  tb^  Ii« 
<|[iior  when  decwted,  aoDounoed  the  same  obaraeter. 
These  ezperipienta  prpve,  that  the  residiie  No:  s  was^ 
in  ita  prineiples^  v^cy  di^erent  f^on  thO;  ^dnea  Nop.  | 
Md?.      . 

.  The  phenomeo^  which  these  experiments  presented 
enable  me  to  explain,  with  sQine  degree.of  certainly,  the 
manner  in  whic^b  they  are  .produced.  When  the  ojiyd  of 
manganese  was  thro^vn  into  tbe  soluUoi^of  sulpburet  of  ba« 
r^tes,  the  oxygen  of  this  last  acted  p^incipaUy  upon  the 
sulphuretted  hjdrogene  of  the,  first*  ;  it  produc:ed  wat^ 
and  sulphureous  acid,  which,  united  to  a  part  of  the  ha* 
rytes,  became  transformed  into  sulphi^  of  bary^es} 
whilst  the  oxyd  of  manganese^  then  less  pxydated^  took 
also  the  sulphur  from  the  b^rytes,  without  m^ing  any 
considerable  change  in  it,  and  without  fprming  a.  true 
/metallic  sulpburet.  Fqr  tbis  reason,  wbeq  ao  acid,  was 
poured  upon  the  residue,  it  oquld^not  disengfig^  aiilpha« 
iretted  hydrogcne  gas. 
When  this  residue  was  afterwards  heated,  it  aoMiillMl, 

•  ITii^  uantf itm  ti  eorrcct  j  bei  we  sppvehced  dMf  e|eil  bttow 


m  u  nfldcraie  beat,  oa^part  «f  the  snlphur  wUcb  was  but 
aligti^y  comUned ;  while  in  a  greater  heat^  that  which  re- 
mained acted  still  more  powerfully  upon  the  oxjd  of 
nyuig^ete,  diioxjrdivQg  it  still  more  (which  is  manU 
Stated  by  the  dtsangag^fbtnt  of  sulphureous  acid)  andL 
tlien  formsyby  trnftiog  with  it,  a  metalEte  salphuret; 
firooa  which  the  sulplnpwH»d  hydrogene  gas  may  then  bt 
rfiiengagei  by  thetdds.    By  treating  with  heat  the  to^ 
Itidon  of  snlplmntted  barytas  with  the  oxyd  of  manga- 
nese, all  the  salphar  (to  judge  by  the  obserFations  related 
oo  the  manner  of  treating  the  fsrfdoo  No.  3},  is  conTerte4 
into  soJphiireoBs  acid,  wbich^  by  the  means  of  a  subse* 
quent  beat,  is  transformed  into  salpburic  acid,  by  the  aU 
fraction  of  a  greater  quantity  of  oxygene.    For  this  rea« 
son,  this  last  acid,  having  beea  used  to  wet  the  residuoi 
jifter  the  chai)ge>  cannot  disengage  sulpbivrepus  apid. 

Mecapitulaiwu 

Vf.  The  splntion  of  sulphuretted  baryt»^st  its  sulphur 
l^y  a  simple  agitation  with  oxyd  of  mangan&se. 

8*.  In  the  ordinary  temperature,  it  then  formed  s\x\* 
pbite  of  b^rytes  pind  ojpydule  of  sulphuretted  manganese ; 
while  in  healing  tiie  mixture,  it  formed  only  sulphite  of 
barytas,  and  the  oxyd  of  manganese  passed  only  to  an 
ipferior  dqpree  of  oxydation, 

1^.  By  heating,  the  residues  obtained  after  these  two 
|Mces8es  underwent  changes,  which,  in  the  first,  is  prin- 
(sipally  owing  to  a  greater  disoxydation  of  the  ox  vd  of  mao- 
gisnese^  an4  to  a  more  intimate  combination  with  the  sul- 
pbm^;  butwbipb»  in  the  othei:,  appeared  to  consist,  oi^ 
the  eontrary,  iq  the  inuisqdiitalion  of  sulphureous  aci4 
•  infto  aniphiirie  aeidf  |iierbi|ps  also  jo  the  volatilization  of  si 

^.  llfnreirnt  esM(  (b»  f)|pMec;viition  of  M.  pi^  may  be, 

relative 
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t-dlaitTe  to  the  separation  of  sulphur  from  sulphurct  of 
Ijarykes,  by  oxyd  of  manganese,  and  however  clc^r  may 
fee  the  causes  of  this  result,  after  the  experiments  that 
have  been  made,  it  appears  also  to  be  demonstrated,  by 
the  same  phenomena,  that  this  process  cannot  be  u^ed 
ivith  advantage  to  obtain  pure  barytes,  because  there  is 
plways  more  or  less  su){)!iite  of  barytes  formed  duriiig 
this  operation,  which  infallibly  diminishes  the  quantity  of 
^arytes,  and  renders  tho  residue  impure. 

^fter  being  led  by  the  experiments  cited,  and  some 
Others,  to  draw  this  last  conclusion,  I  resolved  to  try  if, 
Vy  exposing  to  the  air  the  solution  of  barytes  above- 
gientionod,  the  major  part  of  the  barytes,  which  ought 
%o  be  considered  as  not  sulphuretted,  could  be  com- 
l>Jned  with  carbonic  acid,  and  separated  from  the  barytes 
r^^lly  sulphuretted  ;  for  three  parts  of  heavy  spar  con* 
tain  but  one  part  of  sulphuric  acid,  in  which  there  is  tq 
^e  found  only  about  two  fifths  of  sulphur  ;  from  which  it 
follows  that  sixteen  ounces  of  heavy  spar,  holding  eleven 
^uncqs,  two  drams,  and  two  scruples  of  pure  barytes,  can 
only  contain  two  ounces,  two  drams,  and  eight  grains  of 
fllilpKur.  Nevertheless,  as  the  heat  which  must  be  used 
to  convert  the  hc?ivy  spar  into  snlphuret  of  barytes,  causes 
'the   sulphur   to  evaporate,    it  may   be   supposed   what 

2i)antity  of  sulphur  goes  to  two  ounces,  According  tq 
,  lis  supposition^  the  sulphur  does  not  amoi|nt  evep  to  a 
fixth  part  in  the  barytes  obtained  by  the  process  do- 
^rjbed  ;  consequently,  it  ought  to  give  a  vei-y  consider- 
{|bie  overplus  of  pure  barytes^  since  it  is  proved  that  a 
part  of  the  sulphur,,  to  become  soluble  in  water,  requires 
fit  most  two  parts  of  barytes, 

Por  this  reason,  a  solution  of  an  ounce  and  a  half  of 
jiulphuretted  barytes  was  exposed  in  an  earthen  vessel,  in 
g  situation  where  muph  carbonic  acid  was  disengaged  ; 
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and  the  skioi  which  formed  on  the  surfaqe  was  stirrad  irf 
from  time  to  time. 

After  four  weeks,  lio  petceptiblfe  skim  was  formed  toi 
this  ^pace  of  several  days.     The  solution  still  appeai'ed 
the  same  as  before,  as  far  as  could  be  judged  from  it«)f 
taste,  smell  and  appearance.     The  separated  part,  being 
washed  and  •dried,  amounted  to  an  ounce  and  a  balfi 
In  order  to  see  if,  besides  the  carbonate  of  barytesj  it 
Would  also  form  sulphate  of  barytes,  or  whether  it  would 
disengage  sulphur,    this  precipitate  was  put    into-  six 
ounces  of  distilled  water,  and  some  pure  muriatic  acid 
was  mixed  with  it,  a  little  at  a  time  ;  it  then  dev eloped j 
besides  the  carbonic  acid,  a  great  quantity  of  sulphu-» 
reous  acid,    which  gave  in  the  residue  a  considerable 
portion     of    powder     very    much    crystallized,    whioh 
might  weigh  about  two  dr^ms.    This  powder 'was  heated) 
after  being  mixed  with  an  ounce  of  distilled  water  arid 
iialf  an  ounce  of  pure  muriatic  acid  ;  the  quantity  of 
sulphureous  acid  vapours  that  were  disengaged  proved 
that  the  residue  was  sulphite  of  barytes,  which  watS  aU 
most  entirely  dissolved. 

It  is  to  be  concluded  from  the  foregohig  experimental 
that  it  is  not  possible  to  obtain  in  this  way  pure  carbonato 
of  barytes ;  at  the  same  time  this  observation  confirnjii 
what  M.  Berthollet  has  said,  that  in  the  decomposition  of 
alkaline  sulphuretts  dissolved  by  the  air,  it  forms  sulphu* 
reous  acid,  but  no  sulphuric  acid;  this  last  only  formd 
it,  when  a  great  quantity  of  oxygene  presents  itself  all  at 
Dnce  to  the  sulphur,  as  by  nitric  acid,  muriatic  oxygenated 
4UHd«  aod  in  the  detonation  of  salt«petre« 
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felalive  to  the  separation  of  sulphur  from  sulphurct  of 
Ijarytes,  by  oxyd  of  manganese,  and  however  clep-r  may 
be  the  causes  of  this  result,  after  the  experiments  that 
bave  been  made,  it  appears  also  to  be  demonstrated,  by 
the  same  phenomena,  tliat  this  process  cannot  be  u^ed 
ivith  advantage  to  obtain  pure  barytcs,  because  there  is 
filways  more  or  less  sulphite  of  barytes  formed  during 
(Ills  operation,  which  infallibly  diminishes  the  quantity  of 
^arytes,  and  renders  the  residue  impure. 

After  being  led  by  tlie  experiments  cited,  and  some 
Others,  to  draw  this  last  conclusion,  I  resolved  to  try  if, 
\>y  exposing  to  the  air  the  solution  of  barytes  above- 
gientioned,  the  major  part  of  the  barytes,  which  ought 
to  be  considered  as  not  sulpliuretted,  could  be  com- 
l^ined  with  carbonic  acid,  and  separated  from  the  barytes 
r^^^lly  sulphuretted  ;  for  three  parts  of  heavy  spar  con- 
tain but  one  part  of  sulphuric  acid,,  in  which  there  is  tq 
be  found  only  about  two  (ifths  of  sulphur  ;  from  which  it 
follows  that  sixteen  ounces  of  heavy  spar^  holding  eleven 
^unccs,  two  drams,  and  two  scruples  of  pure  barytes,  can 
pqly  contain  two  ounces,  two  drams,  and  eight  grains  of 
imlphur.  Nevertheless,  as  the  heat  which  must  be  used 
to  convert  the  hc?ivy  spar  into  sulphuret  of  barytes,  causes 
the   sulphur   to  evaporate,    it  may   be   supposed   what 

2qantity  of  sulphur  goes  to  two  ounces.  According  tq 
.  lis  supposition,  the  sulphur  does  not  amoi|nt  evep  to  a 
■^ixth  part  in  the  barytes  obtained  by  the  process  de- 
scribed ;  consequently,  it  ought  to  give  a  very  consider- 
((ble  overplus  of  pure  barytes,  since  it  is  pro?ed  that  a 
part  of  the  sulphur,,  to  become  soluble  in  water,  requires 
|it  most  two  parts  of  barytes, 

for  this  reason,  a  solution  of  an  ounce  and  a  half  of 
jiulphuretted  barytes  was  exposed  in  an  earthen  vessel,  in 
^  situation  ^vhere  much  carbonic  acid  was  disengaged  \ 
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and  the  skim  which  formed  on  the  surfaqe  was  stirred  iti 
from  time  to  time. 

After  four  weeks,  no  pctceptiblfe  skim  was  formed  tot 
this  space  of  several  days.     The  solution  still  appeai'ed 
the  same  as  before,  as  far  as  could  be  judged  from  \li 
taste,  smell  and  appearance.     The  separated  part,  being 
washed  and  <iried,  amounted  to  an  ounce  and  a  halfi 
In  order  to  see  if,  besides  the  carbonate  of  barytes^  il 
iVould  also  form  sulphate  of  barytes,  or  whether  it  would 
disengage  sulphur,    this  precipitate  was  put    into-  six 
ounces  of  distilled  water,  and  some  pure  muriatic  acid 
was  mixed  with  it,  a  little  at  a  time  ;  it  then  developed^ 
besides  the  carbonic  acid,  a  great  quantity  of  sulphu* 
reous  acid,    which  gave  in  the  residue  a  considerable 
portion     of    powder    very    much    crystalhzed,    whioh 
might  weigh  about  two  dr^ms.    This  powder -was  heated  ^ 
after  being  mixed  with  an  ounce  of  distilled  water  arid 
lialf  an  ounce  of  pure  muriatic  acid  ;  the  quantity  of 
sulphureous  acid  vapours  that  were  disengaged  proved 
that  the  residue  was  sulphite  of  barytes,  whit;h  wa,^  aU 
most  entirely  dissolved. 

It  is  to  be  concluded  from  the  foregohig  experimenb> 
that  it  is  not  possible  to  obtain  in  this  way  pure  carbonatd 
of  barytes ;  at  the  same  time  this  observation  confirms 
what  M.  Berthollet  has  said,  that  in  the  decomposition  of 
alkaline  sulphuretts  dissolved  by  the  air,  it  forms  sulphu* 
reous  acid,  but  no  sulphuric  acid;  this  last  only  form^ 
it^  when  a  great  quantity  of  oxygene  presents  itself  all  at 
Dnce  to  the  sulphur,  as  by  nitric  acid,  muriatic  oxygenated 
fcid^  and  in  the  detonation  of  salt«petre« 
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t-elalive  to  the  separation  of  sulphur  from  sulpburct  of 
^arytes,  by  oxyd  of  manganese,  and  however  clc^r  may 
fee  the  causes  of  this  result,  after  the  experimCTJts  that 
)iave  been  made,  it  appears  also  to  be  demonstrated,  by 
the  same  phenomena,  that  this  process  cannot  be  u^ed 
Ifrith, advantage  to  obtain  pure  barytes,  because  there  is 
^ways  more  or  less  sulj)l)ite  of  barytes  formed  during 
this  operation,  which  infallibly  diminishes  the  quantity  of 
^arytes,  and  renders  the  residue  impure. 

^fter  being  led  by  tlic  experiments  cited,  and  some 
Dthers,  to  draw  this  last  conclusion,  I  resolved  to  try  if, 
ty  exposing  to  the  air  the  solution  of  barytes  above- 
mentioned,  the  major  part  of  the  barytes,  M'hich  ought 
to  be  considered  as  not  sulpliuretted,  could  be  com- 
t^tned  with  carbonic  acid,  and  separated  from  the  barytes 
j-^^lliy  sulphuretted  ;  for  three  parts  of  heavy  spar  con- 
tain but  one  part  of  sulphuric  acid,  in  which  there  is  tq 
te  fpund  only  about  two-fifths  of  sulphur  ;  from  which  it 
(b)lQws  that  sixteen  ounces  of  heavy  spar,  holding  eleven 
^uncc^s,  two  drams,  and  two  scruples  of  pure  barytes,  can 
eqly  contain  two  ounces,  two  drams,  and  eight  grains  of 
lulpKur.  Nevertheless,  as  the  heat  which  must  be  used 
tQ  convert  the  hc?ivy  spar  into  sulphuret  of  barytes,  causes 
the   sulphur   to  evaporate,    it  niaj'   be   supposed   what 

Sqantity  of  sulphur  goes  to  two  ounces.  According  tq 
.  lis  supposition,  the  sulphur  does  not  amoi^nt  even  to  a 
^ixth  part  in  the  barytes  obtained  by  the  process  do- 
^ribed  ;  consequently,  it  ought  to  give  a  very  consider- 
able overplus  of  pure  barytes,  since  it  is  proved  that  a 
part  of  tiie  sulphur,,  to  become  soluble  in  water,  requires 
|it  most  two  parts  of  barytes. 

por  this  reason,  a  solution  of  an  ounce  and  a  half  of 
sulphuretted  barytes  was  exposed  in  an  earthen  vessel,  in 
^  situation  where  muph  carbonic  acid  was  disengaged  ; 
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and  the  skim  which  formed  on  the  surfaqe  was  stirred  iti 
from  time  to  time. 

After  four  weeks,  no  petceptiblf^  skim  was  formed  tot 
ihle  space  of  several  days.     The  solution  still  app^ai'ed 
the  same  as  before,  as  far  as  could  be  judged  from  \ii 
taste,  smell  and  appearance.     The  separated  part,  being 
washed  and  'dried,  amounted  to  an  ounce  and  a  half* 
In  order  to  see  if,  besides  the  carbonate  of  barytesj  it 
tVould  also  form  sulphate  of  barytes,  or  whether  it  would 
disengage  sulphur,    this  precipitate  was  put    into-  six 
ounces  of  distilled  water,  and  some  pure  luuriatic  acid 
was  mixed  with  it,  a  little  at  a  time  ;  it  then  developed^ 
besides  the  carbonic  acid,  a  great  quantity  of  sulphu* 
reous  acid,    which  gave  in  the  residue  a  considerablil 
portion     of    powder     very    much    crystallized,    which 
might  weigh  about  two  dr^ms.    This  powder'was  heated  | 
after  being  mixed  with  an  ounce  of  distilled  water  and 
half  an  ounce  of  pure  muriatic  acid  ;  the  quantity  of 
sulphureous  acid  vapours  that  were  disengaged  proved 
that  the  residue  was  sulphite  of  barytes,  which 'wa^  aU 
most  entirely  dissolved. 

It  is  to  be  concluded  from  the  foregoing  experiments^ 
that  it  is  not  possible  to  obtain  in  this  way  pure  carbonatd 
of  barytes ;  at  the  same  time  this  observation  confirnii 
what  M.  Berthollet  has  said,  that  in  the  decomposition  of 
alkaline  sulphuretts  dissolved  by  the  air,  it  forms  sulpha* 
reous  acid,  but  no  sulphuric  acid ;  this  last  only  form^ 
it,  when  a  great  quantity  of  oxygene  presents  itself  all  at 
Dnce  to  the  sulphur,  as  by  nitric  acid,  muriatic  oxygenated 
fkcid«  aod  in  the  detonation  of  $alt*petre« 
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His  memoir^  which  is  intended  to  appear  am6ng 
thoie  of  t!ie  first  cli:s  of  the  Tastitute^  \%  preceded  by  the 
following  analysis  of  the  theory  CoDtalned  in  itj  wliicb 
has  been  communicated  to  ua  by  the  author. 

Chdraut  was  the  first  wiio  subjected  to  an  accurate  anil 
rigorous  analysis  the  phenomena  of  capillary  tubes^  io 
bis  '<  Treatise  on  the  Figure  of  the  Earth/*  But  bia 
theory,  which  i^  explained  with  that  elegance  which  cha» 
racterises  this  ingenious  and  important  worki  does  not^ 
however,  give  us  the  explanation  of  the  principle  of  these 
phenomena^  which  connsts  in  the  elevation  of  the  fluid 
above  its  level,  in  tubes  of  the  same  matter^  being  in  the 
inverse  ratio  of  their  diameters.  This  great  geometrician 
contents  himself  with  observing,  though  without  proving 
jit,  that  there  must  be  an  infinity  of  laws  of  attraction 
wlucbj  substituted  in  his  formulus,  give  tliis  result.  I 
have  long  endeavoured  to  supply  what  was  wantii^  in 
the  theory  of  Clairaut :  new  researchos  hare  at  length 
enabled  me  not  only  to  aseertain  the  existence  tS  such 
hws,  but  also  to  shew  that  all  the  lawa  in  which  the  aU 
traetion  ceasdi  to  be  sensible  at  a  sensible  distant,  giv9 
tbe  elevation  of  the  fluid  in  the  inverse  ratio  of  the  di»« 
meter  of  the  tube,  and  hence  results  a  complete  theory  o# 
Ibis  kind  of  phenomenon. 

Clairaut  supposes  that  the  action  of  the  capillary  tiibf 
is  sensible  upon  the  infinitely  narrow  cdomn  of  fluki 
which  passes  through  the  axis  of  the  tube*  In  this  I  difc 
jhr  from  him  in  opinion^  and  think  with  Hawkesbie,  and 
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Inany  other  philosophers,  that  the  capillary  action,  like 
^he  refractive  power  and  all  the  chemical  affinities,  is 
tensible  only  at  imperceptible  distances.  Hawkesbie  ha$ 
observed,  thai  in  glass  tubes,  whether  very  thin  or  very 
thick,  water  always  rose  to  the  same  bdght,  as  long  as 
the  internal  diameters  were  the  same.  The  cylindrical 
layers  of  the  glass^  which  are  at  a  sensible  distance  from 
the  interior  surface,  do  not  therefore  contribute  to  the 
ascent  of  the  water,  though  in  each  of  them,  taken  sepa^ 
irately,  this  fluid  would  rise  above  its  level.  Moreover^ 
a  very  simple  experiment  proves  the  truth  of  this  princi<* 
pie.  If  we  cover  with  an  extremely-thin  layer  of  oily 
tnatter  the  internal  surface  of  a  tube  of  glass,  tf  e  cause 
the  capillary  cflFect  sensibly  to  disappear.  Nevertheless^ 
the  tube  always  acts  in  the  same  manner  upon  the  fluid 
column  at  its  axis ;  for  the  capillary  attractions  must  be 
transmitted  through  bodies,  as  we  observe  with  regard  to 
gravity,  and  the  magnetic,  and  even  electi'ic,  attrac- 
tions and  repulsions.  Newton,  Clairaut,  and  all  the  geo« 
metricians  who  have  subjected  this  kind  of  attractions  to 
calculation,  have  se^  out  from  this  hypotl^esis.  The  ga^* 
piilary  effect  being  therefore  destroyed  by  the  interposi- 
tion  of  a  layer  of  greasy  matter,  however  then  it  may  be; 
the  action  of  the  tube  must  be  insensible  9X  a  seosible 
distan<^e.  4 

The  following  phenomenon  furnishes  a  new  ^roof  of 
the  pHhctple  which  I  bavejust  laid  down.  It.  is  known, 
that  by  a  strong  ebullition  of  mercury  in  a  capillary  tube 
of  glass,  this  fluid  is  raised  to  the  level,  and  even  abovf^ 
it,  if  the  boiling  is  continued  for  a  greater  length  of  time^ 
This  phenomenon  appears  to  me  to  depend  upon  the 
slight  layer  of  water  which,  in  the  ordinary  state,  lining 
the  interior  surface  of  the  tube^  weakens  the  reciprocal 
action  of  the  glass  and  the  mercury  ;  an  action  which  in-^ 
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creases  more  and  more  in  proportion  as  by' the  ebullilfofl 
of  this  fluid  in  the  tube  the  thickness  of  this  layer  is  di-« 
niinished.  In  the  experiments  wliich  I  have  made  with 
M.  Lavoisier  upon  baromefers,  by  boiling  mercury  in 
them,  we  caused  the  convexity  of  its  interior  surface*  to 
disappear ;  we  even  rendered  it  concave ;  but  we  were 
always  able  again  to  re-establish  the  effect  of  (he  capiU 
larity  by  introducing  a  drop  of  water  into  the  tube^  If 
we  now  consider  liow  thin  the  layer  of  water  must  be^ 
especially  when  the  tube  and  the  mercury  have  been 
i\ell  dried,  which >  is  not  sufficient  to  destroy  the  Capil- 
larity, we  shall  see  that  the  action  of  the  glass  upon  this 
fluid  is  sensible  only  at  insensible  distances^ 

Setting  out  from  this  principle,  I  determine,  by  the 
formulas  of  my  Traite  de  Mfcanique  Celeste^  the  action  of 
a  fluid  mass  terminated  by  a  concave  or  convex  spherical 
surface,  upon  an  interior  fluid  column  inclosed  in  an  in- 
finitely-narrow channel,  which  passes  through  the  axis  of 
this  surface.  By  this  action  I  nrean  the  pressure  which 
the  fluid  contained  in  the  channel  would  exert,  by  virtue 
of  the  attraction  of  the  whole  mass,  upon  a  plane  base, 
situated  in  the  interior  of  the  channel,  perpendicularly 
ivith  its  sides,  at  any  sensible  distance  from  the  surface, 
this  base  being  taken  for  unity.  I  shew  that  this,  action 
is  less  or  greater  than^'if  the  surface  were  plane ;  less^  if 
the  surface  is  concave  ;  greater,  if  the  surface  is  convex. 
Its  analytical  expression  is  composed  of  two  terms ;  the 
first,  which  is  much  greater  than  the  second,  expresses 
the  action  of  the  mass  terminated  by  a  plane  surface^  and 
I  think  that  upon  this  term  depend  the  phenomena  of  the 
adhesion  of  bodies  to  each  otiier,  and  of  the  suspension 
of  mercury  in  a  barometer- tube,  at  a  height  two  or  three 
tinies  greater  than  what  is  due  to  t!)e  pressure  of  tlie  at- 
mosphere.   The  second  leron  expresses  the  part  of  the 
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action  due  to  the  spliericity  of  the  surface :  it  is  positive 
or  negative,  according  as  the  sur&ice  is  convex  or  con- 
jcave.  I  shew  that  in  both  ca.<)es  this  term  is  in  the  inverse 
ratio  of  the  radius  gf  the  spherical  surface.  Hence  I  re- 
duce this  general  theorem  ;  viz.  that  in  all  tike  cases 
vhere  the  attraction  is  sensible  only  at  i;jsetisiiJe  dis- 
tances,  the  action  oi  a  body  terminated  by  a  curved  sur- 
face upon  an  interior  channel,  infinitely  narrow  and  per- 
pendicular to  this  surface  at  any  point,  is  equal  to  hAi 
the  sum  of  the  actions  upon  tiic  same  channel  of  two 
spheres,  having  for  radii  the  largest  and  tiie  smallest  of 
the  osculating  radii-  of  this  surfiice  at  thrs  point  By 
means  of  this  theorem,  and  of  the  laws  of  the  equilibrium 
of  fluids,  we  may  determine  the  fie:ure  which  must  be 
assumed  by  a  flmcJ  mass  acted  upon  by  gravity.  I  prove 
that  in  a  cylindrical  tube,  of  a  considerable  diameter,  the 
section  of  the  surface  of  the  fluid  by  a  vertical  plane  is  a 
.curve  of  that  kind  which  geometricians  term  eiaslic,  and 
'^vhich  are  formed  by  an  elastic  plate,  bent  by  weights  ; 
this  is  because  in  this  section,  like  in  the  elastic  curve, 
the  force  due  to  the  curve  is  reciprocal  to  the  osculating 
radius.  If  the  tube  Le  very  narrow,  the  surface  of  the 
fluid  approaciies  thei  nearer  to  that  of  a  spherical  seg- 
ment, as  the  diameter  of  the  tube  is  smaller.  I  then' 
prove  that,  in  different  tubes  of  the  same  matter,  these 
segments  are  \*fery  nearly  similar;  whence  it  follows,  that 
the  radii  of  their  surfaces  are  very  nearly  proportional  to 
the  diameters  of  the  tubes.  This  similarity  of  the  splieri- 
cal  senmeuts  will  l)e  evident,  if  we  consider  that  the  disl 
tance  at  whicii  the  action  of  the  tube  ceases  to  be  sen- 
jjLbie,  la  imperceptible  ;  so  that  it,  by  means  of  a  very 
powerful  microscope,  wo  hlmnld make  i(  appear  equal  to^ 
fL  miUimeier,  it  is  probable  that  tlie  same  magnifying  , 
power  would  give  to  the  diameter  of  the  tube  an  appa* 

F  f  2  '  rent 
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rent  magnitude  of  several  metres.  The  .surface  of  the 
tube  may  therefore  be  considered  as  being  very  nearly 
plane  in  a  radius  equal  tp  this  distance ;  the  fluid  in  this 
interval  will  therefore  descend  or  ascend  from  this  sur« 
face  very  nearly  as  if  it  were  plane :  beyond^  the  fluid 
being  sensibly  subject  only  to  the  action  of  gravity  and 
to  Its  action  upon  itself,  its  surface  will  he  very  nearly 
that  of  a  sj)herical  segment|  the  extreiqe  sides  qf  which, 
being  those  of  the  surface  at  the  limits  of  the  sphere  of 
sensible  activity  of  the  tubt?i,  will  be  almost  equally  in< 
dined  to  tlie  horizon  in  the  different  tubes ;  whence  it 
follows,  that  all  these  sego^ents  will  be  Very  nearly 
similar. 

The  comparison  of  these  results  gives  the  true  cause  of 
the  ascent  or  descent  of  fluids  in  capillary  tubes,  in  the 
inverse  ratio  of  their  diameters.     If  by  the  ai^is  of  a  tube 
of  glass,  we  conceive  an  infinitely-narrow  channel,  which 
being  curved  a  little  below  the  tube,  terminates  in  the 
plane  and  horizontal  surface  of  the  water  of  a  vessel 
into  which  the  lower  extremity  of  the  tube  is  immersed  : 
|he  actiqn  of  the  water  of  the  tub^  upon  this  channel  will 
be  Jess,  in  proportion  to  the  concavity  of  its  surface, 
than  the  action  of  the  water  qf  the  ves^l  upon  the  same 
channel ;  the  fluid  must  therefore  ascend  in  the  tube  to 
snake  up  for  this  difierence ;  and  as  it  is,  by  what  pre- 
cedes, in  tlie  inv4;frse  ratio  of  the  diameter  of  the  tube^ 
the  elevation  of  ):he  fluid  above  its  level  must  follow  the 
same  proportion. 

If  the  fluid  is  inercury,  its  surface  in  the  interior  of  4 
capillary  tube  of  glass  is  convex ;  its  action  upon  the 
channel  is  therefore  more  powerful  than  that  of  the  mer- 
cury of  the  vessel,  and  the  fluid  must  descend  in  the  tube 
in  proportion  to  this  difierence,  and  consequently  in  %be 
ipverse  i3tio  ef  the  diameter  of  the  tube. 

Thus 
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Thus  the  attraction  of  the  capillary  tubes  has  no  influi* 
(ence  on  the  ascent  or  descent  of  the  fluids  which  they 
contain,  except  in  determining  the  inclination  of  the  first 
pUnes  of  the  surface  of  the  interior  fluid,  which  are  ex« 
tremely  close  to  the  sides  of  the  tube,  an  inclination  upon 
which  depends  the  concavity  or  the  convexity  of  this  sur<P 
face,  and  the  size  of  its  radius.  If,  by  the  effect  of  th^' 
friction  of  the  fluid  against  the  sides  of  the  tube,  we  augr 
ment  or  diminish  the  curvature,  the  capillary  cflect  will 
be  augmented  or  diminished  in  the  same  proportion. 

It  will  be  interesting  to  ascertain  the  radius  of  tbn 
curvature  of  the  surface  of  the  water  inclosed  in  the  ca* 
pillary  tubes  of  glass.  This  may  be  done  by  means  of  a 
curious  experiment,  which  renders  ^nsible  the  effects 
both  of  the  concavity  an4  of  the  convexity  of  the  sur* 
faces.  It  consists  in  plunging  into  water,  to  a  known 
depth,  a  capillary  tube  of  ghtss,  the  diameter  of  which  is 
also  known,  l*he  lower  extremity  of  the  tube  being 
clbsed  with  the  fltvger,  it  is  taken  out  of  the  water,  an4 
its  exterior  9^urface  slight(y  lyiped.  When  the  finger  is 
removed,  the  water  is  seen  to  sink  in  the  tube,  and  form 
a  drop  qf  water  at  its  lower  basis  ;  b^t  the  height  of  the 
polumn  is  always  greater  than  the  elevation  of  the  water 
in  the  tube  above  the  level.  This  excess  is  owing  to  the 
action  of  the  drop  upon  this  column  on  account  of  its 
ponvexity  ;  and  it  is  observed  to  be  more  considerable'!^ 
proportion  as  the  diameter  of  the' drop  is  smaller.  Tbo  ^ 
)ength  of  the  fluid  column  employed  to  form  this  drop 
determines  its  mass;  and  as  its  surface  is  spherical,  as  well 
as  that  of  the  interior  fluid*  if  we  know  the  height  of  the 
fluid  abpve  the  summit  of  the  drop,  and  the  distance  of 
this  summit  from  the  plane  of  the  inferior  basis  of  the 
lube,  it  will  be  easy  thence  to  de4uce  tlie  radii  of  these 
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%\\o  sur&tce^.  Some  experiaients  lead  me  to  be  belwtvq 
that  the  surface  of  the  interior  fluid  approaches  nearly  tq 
^at  of  a  hemisphere. 

riairaut  has  m^ide  (his  oiagular  remark:  That  if  thi^ 
^w  of  the  attraction  of  the.  matter. of  the  tube  for  th« 
fluid  diiiers  only  l^y  its  intensity  from  the  law  of  the  atr 
traction  irhich  the  fluid  exerts  upon  itself,  the  fluid  wiU 
rise  above  the  level  ^s  lung  as  the  intensity  of  the  firht  of 
th^se  attractions  sliajl  exceed  the  half  of  the  intensif^y  of 
tite  second.  If  it  is  exactly  the  half  of  it,  it  is  easy  \o 
ascertain  that  the  surface  of  the  fluid  in  thq  tube  will  he 
horizontal,  and  thut  it  will  not  raise  itself  aboye  the  level. 
If  thc>e  two  intensities  are  equal,  the  surface jof  the  fluid 
i;!  the  tube. will  be  concave  arc)  that  of  a  hemisphere ; 
'  aud  an  eleration  of  the  fluid  will  take  place,  if  the  inten* 
sity  of  the  attraction  of  the  tqbe  is  none,  or  insensible, 
the  surface  of  the  fluid  iq  the  tube  will  be  convex,  and 
that  of  a  hemisphere  ;  and  a  depression  of  the  fluid  will 
t^ke  place.  Between  these  two  limits,  the  surface  of  the 
fluid  will  be  that  of  a  spherical  segment ;  and  it  will  be 
poncave  or  convex,  according  as  the  intensity  of  the  at- 
traction of  the  matter  of  the  tube  for  the  fluid  will  be 
greater  or  less  than  the  half  of  that  of  the  attraction  of 
the  fluid  for  itself. 

If  the ,  intensity  of  the  attraction  of  the  tube  for  the 
fluid  surpasses  that  of  the  attraction  of  the. fluid  for  it- 
self, it  appears  probable  tq  me  that  then  the  fluid,  at- 
taching itself  to  the  tube,  will  form  an  iiiterior  tube^ 
which  alone  will  elevate  the  fluid ,  the  surface  of  which 
will  be  concave,  and  .tbat  of  a  hemispliere.  I  presume 
that  this  case  is  that  of  the  water  in  a  tube  of  glass. 

After  having  considered  the  fluids  terminated  by  sphe- 
rical surfaces,  I  consider  thea>  terminated  by  cylindripat 

surfaces. 
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Surfaces.  This  case  is  that  of  a  fluid  inclosed  between 
tivo  parallel  planes  very  near  to  each  other,  and  having* 
their  lower  extremities  immersed  in  a  vessel  filled  tritb 
the  same  fluid.  I  find  bv  analysis,  that  the  fluid  must 
rise  or  fall  according  as  the  cylmdrieal  surface  of  the  fluid 
is  concave  or  convex,  and  iliat  this  elevation  or  this  de- 
pression  also  follows  the  inverse  ratio  of  the  mutual  dis- 
tance of  the  planes.  I  find,  moreover,  tliat  the  eievutioQ 
or  the  depression  isequal  to  that  which  would  take  place  v 

in  a.  cylindrical  tube,  of  which  tliis  distance  were  the 
f;emi-diamcter.  Having  arrived  at  this  result  of  analysis, 
I  proposed  to  M.  Hauy  to  verify  it  by  exf>eriments ;  and 
he  has  found  it  entirely  conformable  to  those  which  he 
made  at  my  solicitation.  Since  then,  readin{<r  what  has 
been  written  upon  the  capillary  action,  I  found  that  liu^se 
experiments  had  already. been  made  with  great  attention 
before  the  Royal  Society  of  London,  and  under  the  e-'e 
of  Newton,  and  that  their  result  is  exactly  conformable 
Co  that  of  the  analysis.  This  may  be  seen  from  the  fol- 
lowing passage  in  his  Optics;  an  admirable  work,  in 
which  that  profound  genius  has  gone  beyond  his  age  in 
B  crreat  number  of  orijrinal  views  v/hich  modern  cheniis* 
tfy  has  confirmed.  *'  The  foliot\  ing  (he  says,  Quest,  SI.) 
**  are  some  experiments  of  the  same  kind*,  if  two  p}::tea 
**  of  plane  polished  glass  (suppose  two  pieces  of  a  wc«l« 
^"*  polished  looking  glass)  are  joined  togetljer  at  a  very 
*^  small  distance  from  each  other,  their  sides  being  p2i« 
^*  rallel,  and  their  lower  extremities  immersed  to  a  sn  .)U 
"•*  depth  ijn  a  vessel  full  of  water  ;  this  water  will  ascei>d 
between  the  two  pieces  of  glass,  and  in  proportion  as 
they  are  nearer  to  eRr,h  other,  the  -water  will  asceud  i 

**  to  a  greater  height.     If  t^ieir  distance  is  about  a  huiw 
**  dredth  part  of  an  incli,    tl:e   water   will   ri«e  to  the 
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**  height  of  about  an  inch,  and  if  the  distance  is  greatei* 
*<  or  smaller,  in  whatever  proportion  it  may  be,  the 
*'  height  will  be  nearly  in  the  reciprooal  proportion 
'*  of  the  distance.  If  we  immerse  in  standing  water  the 
''  dnd  of  a  very  fine  tube  of  |;lass,  the  water  will  rise  in 
^'  the  tube  to  a  height  which  will  be  reciprocally  propor- 
*^  tional  to  the  diameter  of  the  cavity  of  the  tube,  and 
*^  will  be  equal  to  the  height  to  which  it  rises  between 
'^  the  two  plates  of  glass,  if  the  semi-diameter  of  the  ca- 
^<  vity  of  the  tube  is  equal  to  the  distance  between  the 
*^  plates,  or  nearly  so.  Moreover,  all  these  experi-i; 
''  ments  succeed  as  well  in  vacuo  as  in  the  open  air,* 
*'  as  has  been  proved  in  presence  of  the  Roys^l  So* 
'^  ciety ;  and  consequently  they  do  not  depend  in  any 
'*  degree  upon  the  weight  or  the  pressure  of  the  at-i 
**  mosphere." 

The  capillary  phenomena  of  inclined  planes^  and  of 
conical  and  prismatic  tubes^  are  so  many  corollaries  to 
my  analysis*  Thus  we  observe,  that  a  small  column  of 
water,  in  a  conical  tube,  open  at  both  extremities,  and 
kept  in  a  horisontal  position,  rises  towards  the  summit  of 
the  tube,  and  we  see,  from  what  has  preceded,  that  this 
must  be  so.  In  fact,  the  surface  of  the  fluid  column  is 
concave  at  its  two  extremities ;  but  the  radius  of  its  sur- 
face is  smaller  at  the  summit  than  at  the  base  \  the  actios 
of  the  fluid  upon  itself  is  therefore  less  towards  the  sum* 
mi(,  and  consequently  the  fluid  must  tend  towards  this 
end«  But  if  the  fluid  column  is  mercury,  its  surface  is 
then  convex,  and  its  radius  is  still  less  towards  the  sum^ 
mit  than  towards  the  base ;  but  by  reason  of  its  con- 
vexity, the  action*  of  the  fluid^  upon  itself  is  greater  .to* 
wards  tlie  summit,  and  the  eolamn  miiitlead  lowwds  the 
base  of  the  tube. 

This 
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^bis  action  may  be  counterbalanced  by  the  weight  of 
the  column  itself,  anti  it  may  be  kept  suspended  in  equi- 
librio,  by  inclining  the  axis  of  the  tube  to  the  horizon. 
A  very  simple  calculation  sbfews  that  if  the  length  of  the 
column  is  very  small,  the  sinus  of  the  inclination  of  the 
axis  is  then  very  nearly  in  the  inverse  ratio  of  the  square 
of  the  distance  of  the  middle  of  the  column  from  the 
summit  of  the  cone  ;  which  equally  takes  place  if,  instead 
of  causing  a  drop  of  fluid  to  move  in  a  conical  tube,  we 
cause  it  to  move  between  two  plants,  forming  a  very 
small  angle  with  each  other.  These  results  are  entirely 
conformable  to  experience,  as  may  be  seen-  in  Newton's 
Optics  (Quest.  3i). 

Calculation  shews  us,  moreover,  that  the  sinus  of  the 
inclination  of  the  axis  oC  the  cone  to  the  horizon  is  very 
Dearly  equal  to  a  fraction  of  which  the  denominator  is 
the  distance  from  the  middle  of  the  drop  to  the  summit  of 
the  cone,  and  the  numerator  the  height  to  which  the 
fluid  would  rise  in  a  cylindrical  tube,  of  which  the  di- 
ameter were  that  of  the  coni^  at  the  middle  of  the  co- 
lumn. If  two  planes  which  inclose  a  drop  of  the  same 
fluid  form  together  ah  angle  t'{iial  to  double  the  angle 
formed  by  the  axis  of  the  cone  and  its  sides,  the  inclina* 
lion  to  the  horizon  of  the^line  whith  equally  divides  tlie 
angle  formed  by  the  planes,  must  be  only  half  of  that  of 
the  axis  of  the  cone,  in  order  that  the  drop  may  remain 
in  equilibrio.  • 

The  preceding  theory  gives  also  the  explanation  and 
the  measure  of  a  singular  phenomenon  which  experience 
presents  to  us*  Whether  the  fluid  rises  or  falls  between 
two  vertical  and  parallel  planes  which  have  their  lower 
extremities  immersed  in  this  fluid,  these  planes  tend  to 
approach  each  other.    Anal^^sis  shews  us  that,  if  the  fluid 

Vol.  IX«-^£cond  Series.  &g  rises 
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rises  between  (hem,  each  plane  experiences,  from  witbdttt 

to  within,  a  pressure  equal  to  that  of  a  column-  of  the  same 

fluid,  of  which  the  height  were  the  half  of  the  sum  of  the 

elevations  above  the  level,  of  the  points  of  contact  of  the 

interior  and  exterior  surfaces  of  the  fluid  with  the  plane, 

•and  of  which  the  base  were  the  part  of  the  plane  com- 

pri^  between  the  two  horizontal  lines  drawn  through 

.  these  points.     If  the  fluid  sinks  between  the  planes,  each 

•of  them  will  likewise  experience,  from  without  to  within, 

a  pressure  equal  to  that  ef  a  column  of  the  same  fluid,  of 

^  which  the  height  were  half  the  sum  of  the  oppressions 

,  below  the  level  of  the  points  of  contact  of  the  interior 

and  exterior  surfaces  of  the  fluid  with  the  plane,  and  of 

which  the  base  were  the  part  of  the  plane  comprised 

between  the  two  horizontal  lines  drawn  through  these 

points. 

In  general,  if  we  compare  the  theory  which  I  propose 
.  with  the  numerous  experiments  of  philosophers  upon  the. 
.  capillary  action,  we  shall  see  that  the  results  obtained 
in  these  experiments  are  deducible  from  it,  not  by  vague 
and  always  uncertain  considerations,  but  by  a  series  of 
geometrical  reasoning,  which  appears  to  leave  no  doubt  re- 
.  specting  the  tnith  of  this  theory.    I  wish  that  the  appli- 
cation of  analysis  to  one  of  the  most  curious  objects  of 
natural  philosophy  may  interest  geometricians,  and  in- 
.  duce  them  more  and  more  to  multiply  these  applications, 
which  combine  with  the  advantage  of  giving  stability  to 
physical  theories,  that  of  improving  analysis  itself,  by 
frequently  requiring  new  artifices  of  calculation* 
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Eteftriments  and  Observations  an  the  mutual  Adliesum  of 
the  Molecules  of  Water.    By  Count  Rumfokd. 

Read  at  the  Public  Sitting  of  the  National  Institute, 

July  6,  1806. 

W  £  often  see  that  small  solid  bodies,  of  a  specific  gra- 
vity much  superior  to  that  of  water,  float  upon  the  sur- 
face of  that  liquid ;  such,  for  example,  as  small  grains 
of  sand,  very  fine  filings  of  metals,  and  even  very  small 
needles. 

A  phenomenon  so  extraordinary  could  not  fail  to  at- 
tract the  attention  of  philosophers.  It  lately  was  men«- 
tioned  at  a  fitting  of  the  first  class  of  the  Institute ;  and 
as  this  remarkable  fact  is.  intimately  connected  with  a 
subject  of  research  in  which  I  have  been  for  a  long  time 
•engaged,  I  shall  give  to  this  Assembly  an  aocount  of 
•some  experiments  which  I  have  made  with  a  view  to  elu^ 
cidate  this  subject,  and  which  have  afforded  me  some 
very  interesting  results. 

Suspecting  that  the  presence  of  the  air  attached  to  the 
surfaces  of  the  small  ponderous  bodies  which  float  upon 
water  (which  is  generally  looked  ujion  as  the  immediate 
cause  of  their  suspension)  was  not  indispensably  neces- 
sary to  the  success  of  tjiis  experiment,  Pmade  the  follow- 
ing investigations. 

Experiment  I.  Having  half  filled  with  water  a  small 
wine-glass,  an  inch  and  a  half  in  diameter  at  the  top,  I 
poured  upon  the  water  a  layer  of  vitriolic  ether,  a  quarter 
of  an  inch  in  thickness;  and  when  the  whole* was  per- 
fectly tranquil,  I  took  up  with  a  pair  of  tweezers  a  very 
-small  needle,  which  I  introduced  into  the  ether,  holding 
i(  in  a  horizontal  position,  and  bringing  it  gently  to  the 
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distance  of  al^ut  a  line  above  the  surface  of  the  water^  I 
let  it  drop. 

The  needle  descended  to  the  surface  of  the  water, 
where  it  remained  floating. 

fxperimeht  II.  Having  'melted  [some  tin,  I  poured  it 
into  a  spherical  wooden  box,  and  strongly  shaking  the 
box,  the  metal,  as  it  cooled,  was  reduced  into  a  pow- 
der, whlph  was  afterwards  passed  through  21,  sieve.  On 
examining  this  powder  with  a  magnifying  gUss,  it  ap^ 
{beared  to  be  conipos.d  of  small  globules  of  different 
sizes;  but  these  globules  w^re  too  small  to  be  distin* 
guisbed  without  the  aid  of  the  glass. 

I  took  a  very  small  quantity  of  this  metallic  powder 
upon  the  point  of  a  spatula,  and  poured  it  gently,  froo^ 
jhe  height  of  a  quarter  of  an  inch,  upon  the  surface  of 
the  ether  which  rested  upon  the  water  contained  ia  the 
glass. 

The  whole  of  this  powder  sunk  through  tlie  layer  of 
ether,  and  having  reached  the  surface  of  the  water,  it 
there  remained  floating. 

Experiment  III.  Having  poured  a  large  drop  of  mer- 
cury upon  a  porcelain  plate,  I  crushed  it,  and  formecj 
of  it  a  great  number  of  small  globules. 

In  order  to  take  up  and  remove  one  by  one  these  smal( 
globules,  I  had  a  small  instrument  made  in  the  form  of  a 
hoe.  It  was  a  wir^,  Ave  inches  Jong  and  half  a  ,{ine  in 
diameter,  bent  at  pne  of  its  extremities  into  a  right  an<* 
gle.  The  bent  part,  which  was  two  lines  in  length,  was 
Tj«Lttened  witu  a  Hammer,  and  afterwards  sharpenedi  an4 
made  a  little  concave. 

By.  means  of  this  instrument  1  took  up  a  small  gloh^ulc 
pf  mercury,  about  a  flfth  of  a  liiie  jn  diameter,  and  care- 
fully removing  it,  I  cjonveyed  it  to  the  distance  of  about 
l^aif  a  line  froip  dip  surface  of  the  water  upon  wluph  the 

^thef 
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ethbf  refetedi  then  inclining  the  edge  of  the  ^mall  instru* 
poefit  a  little  forward,  I  let  the  gJobuk  of  mercury  fall 
jg^ently  upon  the  surface  oi  ^e  water. 

The  globule  having  descended  to  the  surface  of  thg 
^ter,  it  there  remained  Boating.       '' 

When  liolding  my  eye  lower  than  the  suriface  of  the 
wat^,  I  viewed,  the  globule  from  below  upwards,  through 
the  glass  ;  it  appeared  a&  if  suspended  in  a  kind  of  sackf 
^  little  below  the  level  of  the  surface  of  the  water,  • 

Having  placed  a  second  globuleof  mercury  upon  the 
jiurface  of  the  water,  it  immediately  moved  towards  the 
first,  and  approaching  it  with  an  accelerated  motion,  it 
precipitated  itself  into  the  same  sack,  which  then  became 
longer ;  but  the  two  globules  did  not  intermingle  with 
^ch  other. 

Having  placed  a  third  globjule  upon  the  surface  of  the 
water,  it  joined  itself  to  the  two  others  ;  but  the  weight 
pf  these  three  globules  united,  being  too  great  to  be  sup»- 
ported  by  the  kind  of  pellicle  which  had  formed  at  the 
surface  of  the  water,  the  sack  was  broken^  and  the 
globnles  descended  through  tHe  water  to  the  bottom  of 
the  glass. 

.  When  the  experiment  was  made  with  a  somewliat 
larger  globqte  of  mercury,  for  example,  with  one  of  a 
fourdi  or  a  third  of  a  line  in  diameter,  it  always  broke 
the  pellicle  of  the  water,  and  descended  through  this  li- 
quid to  the  bottoa(i  of  the  glass ;  hut  when'  the  viscosity 
of  the  water  was  incfeised,  by  dissolving  a  little  guni* 
arable  in  it,  still  larger  globules  of  mercury  were  sup- 
ported  upon  the  surface  of  the  liquid. 

A  globule  of  mercury,  of  a  size  adapted  to  be  sup- 
ported by  the  water  upon  its  surface,  if  placed  gently 
Upon  it,  nevertheless  alwaj'B  forced  itself  a  passage 
through  the  pellicle  of  the  water,  when  made  to  fall  upon 
'fp  from  a  somewhat  greater  height. 

All 
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All  the  preceding  experiments  were  repeated  with  a 
layer  of  essential  oil  of  turpentine,,  and  afterwards  with 
a  layer  of  olive-oil,  placed  upon  the  water  contained 
in  the  glass,  instead  of  the  layer  of  ether ;  and  'the 
results  were  similar  in  every  respect.  I  thought,  how- 
ever, that  I  perceived  the  globules  of  mercury  which  re- 
mained suspended  upon. the  water,  to  be  a  little  larger 
when  the  surface  of  the  water  was  covered  with  a  layer  of 
oil,  than  when  it  was  covered  with  a  layer  of  ether  ;  and 
in  the  experiments  which  were  made  with  the  powder  of 
tin  poured  upon  the  oil,  the  finest  parts  of  this  powder, 
lb  very  small  quantity,  floated  upon  the  surface  of  the  oil. 

Experiment  IV.  Having  found  means  of  placing  a 
layer  of  alcohol  upon  the  water  contained  in  the  glass, 
in  such  a  manner  that  the  two  liquids,  appeared  to  be  as 
completely  distinct  from  each  other  as  when  a  layer  of" 
oil  is  placed  upon  the  water  ;  I  poured  from  a  very  small 
height,  a  small  quantity  of  very  fine  powder  of  tin'upou 
the  alcohol. 

The  whole  of  this  powder  descended  through  the  layer 
of  alcohol,  and  afterwards  through  the  water,  without 
having  given  the  slightest  indication  of  having  found  any 
resistance  on  arriving  at  the  surface  of  the  water. 

Although  this  surface  appeared  very  distinct  to  the 
sight,  nevertheless,  judging  from  the  manner  in  which 
the  metallic  powder  descended  to  the  bottom  of  the  glass, 
I  could  not  help  believing  that  it  no  longer  existed  ;  and 
indeed  it  probably  was  destroyed  by  the  chemical  action 
of  the  alcohol  placed  in  contact  with  it.« 

In  order  better  to  examine  this  kind  of  pellicle  which 
forms  at  the  surface  of  the  water,  I  made  the  followin^^ 
experiment. 

Experiment  V.  Into  a  cylindrical  glass,  with  a  solid  foot, 
14  lines  in  diameter  and  ten  inches  in  height,  I  poured  very 

limpid 
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limpid  water  to  the  height  of  S§  inches,  and  placed  upon 
the  water  a  layer  of  ether  three  lines  in  thickness.     I 
placed  then  upon  the  surface  of  the  water  several  small 
solid  bodies,  which  there  remained  suspended  ;  such  as  a 
small  globule  of  mercury,  some  pieces  of  extremely  fine 
silver  wire  from  two  to  three  lines  in  length,  and  a  small 
quantity  of  powder  of  tin.    When  the  whole  was  per* 
fectly  tranquil,  I  took  the  glass  in  my  two  hands,  and 
raising  it  with  caution,  I  turned  it  two  or  three  times 
round  its  axis,  holding  it  in  a  vertical  position.     All  the 
small  bodies  suspended  upon  the  surface  of  the  water 
turned  with  the  glass,  and  afterwards  stopped  with  it ; 
but  the  liquid  water  situated  below  the  surface,  did  not 
begin  at  first  to  turn  with  the  glass  which  contained  it, 
nor  did  its  rotary  motion  cease  immediately  when  I  had 
ceased  to  turn  the  glass  round  its  axis :  in  short,  all  the 
appearances  indicated  the  existence  of  a  real  pellicle 
upon  the  surface  of  the  water,  and  that  this  pellicle  was 
strongly  attached  to  the  sides  of  the  glass  so  as  to  be 
compelled  to  move  along  with  it. 

On  examining  with  a  good  magnifying  glass  the  small 
bodies  supported  upon  the  surface  of  the  water,  it  was 
impossible  to  doubt  the  existence  of  the  pellicle  in  ques* 
tion,  especially  when  it  was  touched  with  the  point  of  a 
needle ;  for  when  this  was  done  the  small  bodies  resting 
upon  this  pellicle  were  seen  thrown  all  at  the  same  tiqi^ 
into  a  tremulous  motion. 

Having  let  this  small  apparatus  stand  in  a  quiet  cham-^ 
ber  till  the  layer  of  ether  which  rested  upon  the  water 
was  entirely  evaporated,  I  examined  it  anew  with  the 
magnifying  glass.  I  found  the  surface  of  the  water  in 
precisely  tlie  same  state  as  before  ;  the  small  solid  bodies 
were  still  upon  it,  and  had  retained  the.  same  places  and 
the  same  distances  from  each  other, 

Wh^^ 
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"Wben  ibis  experiment  was  made  with  a  cylindricat 
glass  of  a  much  larger  diameter,  the  effects  of  the  adhe<* 
sion'of  the  pellicle  of  the  water  to  the  sides  of  the  vessel 
upon  the  parts  of  this  pellicle  situated  near  to  the  axis  of 
tlie  %'essel  were  less  sensible ;  it  was  difficult  to  prevent 
the  small  weighty  bodies,  supported  upon  the  surface  of 
the  ^ater  from  uniting ;  when  united,  thej  frequently 
fbi'm'ed  masses  too  heavy  to  continue  to  be  supported  ; 
and  having  broken  the  pellicle  of  the  water,  ^hey  fell  to 
the  bottom  of  the  vessel. 

If  the  molecules  of  water  adhere  strongly  to  each  other^ 
a  necessary  consequence  of  this  adhesion  must  be,  I  should 
think,  the  formation  of  a  kind  of  pellicle  upon  the  sur-» 
face  of  this  liquid,  and  even  upon  all  its  surfaces^  what- 
ever otherwise  may  be  the  mobility  of  these  molecules, 
or  ratl/er  of  the  small  liquid  masses  compos(2^,of  a  great 
number  of  these  molecules,  when  they  are  at  a  distance 
from  the  surface,  and  enjoy  a  free  fluidity. 

r 

When  a  small  solid  body  placed  upon  the  surface  of 
the  water  becomes  wet^  it  is  immedialqly  below  the  pellicle 
of  this  liquid^  and  «this  pellicle  can  no  longer  prevent  its 
descent ;  and  now  the  viscosity  of  the  liquid  begins  to 
manifest  itself  in  a  quite  different  manner  ;  but  in  a  raan«> 
ner  infinitely  less  sensible  than  when  it  acts  upon  the  con* 
fines  of  the  liquid  :  it  is^  however,  not  yet  time  to  discuss 
.  this  part  of  our  subject.      '/ 

With  a  \"iew  to  render  evident  to  the  senses  the  resist^ 
ance  which  "the  pellicle  of  the  lower  surface  of  a  layer  of 
water  opposes  to  a  solid  body  traversing  this  layer,  and 
falling  freely  from  the  top  to  the  bottom,  I  made  the  foU 
lowing  experiment. 

Experiment  VI..  Having  filled  a  small  glass  tvith  a  foot 
about  half  full  of  very  pure  artd  clean  mercury,  1  poured 
upon  this  mercury  a  layer  of  water'  tiiree  lines  in  thick** 

ness. 
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fiessy  and  upon  the  wattr  a  layer  of  ether  V0o  iSk^ 
thick.  • 

When  the  whole  was  tranquil^  1  took^  with  ^  iOmJI 
instrument  above  described^  a  globule  of  meictoy,  about 
a  third  of  a  line  in  dianyetery  and  let  it  fidl  through  tht 
layer  of  ether. 

This  globule,  being  top  lieavy  to  be  sui^Kyrted  by  the 
pcUicIe  upon  the  upp^  surface  of  the  layer  of  watc^ 
broke  it,  and  descended  through  this  liquid ;  liut  ^faeo  it 
liad  arrived  at  the  lower  surface  it  was  stopped^  and  t^ 
mained  there,  retaining  its  spherical  form. 

I  moved  this  globule  with  the  end  of  a  feather ;  I  even 
connprcssed  it ;  but  it  still  retained  its  form,  without  nix* 
tng  with  the  mass  of  mercury^  upon  which  it  seemed  to 
rest.  > 

|t  was  undoubtedly  the  pellicle  of  th^  inferior  surface 
.of  the  layer  of  water  which  prevented  this  coi^ta^t ;  .an4 
as  this  pellide  was  supported^  by  the  mercury  upon  which 
St  rested,  I  was  not  at  all  surprised  to  find  that  it  could 
bear,  without  broking,  a  much  larger  globule  of  mer- 
,cury  than  the  pell^le  of  the  upper  surface  of  the  watejr 
bad  be^n  able  to  smpoft. 

In  order  to  ippnvince  myself  that  the  viscosity  of  the 
water  was  the  $en8^  of  the  suspension  of  the  globule  of 
mercury  at  the  Ifottpip  of  the  water,  I  repeated  this  ex« 
perimei)t>  an(|  varied  it  by  substituting  water  that  coin 
tained  a  cer^i)  ^jjantit^  of  gun^-arabip  in  solutbn,  iik 
place  of  th^  pure  water,  And  I  actually  fqund  (hat  glor 
bules  much  larger  itill  were  supported  when  the  viscosity 
of  the  winter  w^  augmented  by  this  means. 

In  order  to  demonstrate  this  fact  iq  another  manner,  I 
again  varied  th^  ei^periment,  by  placing  iqm^i^tfly 
ppon  the  mercury  a  siopple  layer  of  ether.  Th^  Q>9'^ 
jpules  of  this  liquid  appear  to  have  vtry  little  adhesion  to 
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eacb  other;  for  which  reason  |. imagined  that  the  ]iind  pf 
pellicle  that  must  form  at  its  surface  could  have  l^ut  very 
little  strerigth.  The  results  of  the  experiment  fully  con- 
firmed  tliib  conjecture. 

The  smallest  glr  hules  of  mercury  which  I  caused  to  fall 
(hrough  this  liquid,  rarely  failed  to  mix  immediately  with 
the  mass  of  mercury  when  they  arrived  at  its  surface,  ancl 
entirely  to  disappear ;  nor  could  I  ever  bring  to  floa^ 
upon  ether,  either  a  globule  of  mercury,  or  the  sniallest 
atom  of  metallic  powder,  or  any  other  body  specifically 
lieavier  than  this  liquid. 

The  results  of  the  experiment  were  sensibly  the  same 
yhen  I  substituted  alcohol  in  place  of  ether. 

It  is  well  known  that  ether  evaporates  wjth  great  ra« 
pidity.  Is  not  this  another  proof  that  the  molecules  of 
this  liquid  adhere  to  each  other  with  much  less  force  than 
those  of  water  ?  But  the  following  experiment  confirms 
this  fact  in  a  deoissive  manner, 

•   •  •  * 

Experiment  VII.  Having  half  filled  with  mercuiy  a 
email  cylintlrical  glass^  I  placed  upon  the  mercury  a  layer 
of  et)ior,  four  lines  in  thickness,  and  blew  i^pon  the  ether 
ivith  a  common  bellows. 

In  less  than  a  minute  the  whole  of  the  ether  had  dis^ 

•    •    •       .         .      .       • 

appeared. 

Havmg  made  a  similar  experiment  with  wate^  instead 
^f  ether,  jts  volump  was  not  sensibly  diminished  in  tlie 
space  of  a  ininute. 

Objects  which  we  have  continually  before  our  eyes 
friyri}  our  infancy  are  rarely  subjects  pf  our  meditation, 
scarcely  even  of  our  attention. 

We  see  without  surprise  immense  clouds  of  dust  raised 
by  the  wind,  and  carried  to  great  distances  ;  and  yet  we 
know  that  each  p^iucK  of  this  dust  is  a  real  rock^i  almost 
prce  ^mes  speciticaLy  heavier  than  water,  and  so  large 
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in  size  that  its  form  can  be  perfectly  distinguished  by 
Ineans  of  a  good  microscope. 

We  also'  see  withoiil  surprise,  that  water,,  which  is 
much  lighter  than  dust,  &nd  composed  of  molecules  in- 
comparably smaller,  is  nevertheless  not  carried  a\vay  by 
the  wind  in  the  same  manner. 

,  In  order  to  convince  ourselves  ^hat  the  molecule^  of 
water  are  strongly  attached  to  eath  other  by  adhesion^ 
and  that  they  must  be  so  in  order  to  prevent  the  greateit 
disorder  in  the  world,  we  need  only  figure  to  ourselves 
the  consequences  which  would  inevitably  result  irom  the 
destruction  of  this  force  of  adhesion. 

The  molecules  bf  water  would  be  raised  an^  carried 
tiway  by  the  wind  with  infinitely  greater  facility  than  the 
finest' and  lightest  dust :  every  strong  apd  continued  wind 
blowing  off  the  sea  would  bring  along  with  it  a  great  ir-/ 
Undatioii ;  navigation  would  be  impossible,  and  the  bor- 
ders bf  every  sea,  lake,  or  large  river  would  be  unir« 
habitable. 

The  adhesion  of  the  molecules  of  water  with  each  otln  r 
is  the  cause  bf  the  preservatiort  of  this  liquid  in  masses*, 
It  covers  its  suvfiace  with  a  very  strong  pellicle,  which 
defends  and  prevents  it  from  being  dispersed  by  the 
winds.  Without  this  adhesion,  water  would  be  more  vo- 
latile than  ether,  more  fugitive  than  dust. 

But  this  adhesion  is  the  cause  also  of  other  phenomc^tia^ 
bf  the  highest  importance  in  the  econpmy  of  nature. 

The  viscosity  which  results  frqm  the  mutual  adhe$ipn 
of  the  particles  of  water,  renders  this  liquid  capable  o£* 
holding  in  solution  all  kinds  of  bodies,  even  the  lightest 
and  the  iieaviest  bodies,  provided  always  that  they  be 
reduced  to  very  minute  particles.  ,  ,      • 

I  have  found  by  a  calculation^' founded  ujro^  fsfitSf 
wliich  have  appeared  to  me  dl^cisive,  that  a  solid  globule 
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landlb  part  of  an  iitcb,  would  be  suspended  in  water  hf 
the  efifct  of  its  viscosity,  even  though  this  small  body 
iVere  completely  wetted  and  submersed  in  a  tranquil  masa 
of  this  liquid. 

This  Tiscosityi  of  want  of  perfect  fluidity  in  water, 
irhich  causes  it  to  hold  suspend^  all  sorts  of  substances 
in  solution,  reudein  it  eminently  adapted  to  be  ike  vehicle 
qf  ike  nourisAnteni  of  plants  and  animals ;  and  we  accord- 
ingly see  that  it  is  water  which  exclusively  performs  thi» 
ofEce. 

If  the  mutual  adhesion  of  the  molecules  of  water  sbodd 
ceave,  if  the  fluidtty  of  this  liquid  should  become  perfect, 
at!  liring  beings  wooM  perish  of  inanimalion. 

When  I  thus  contemplate  the  simplicity  of  the  meana 
which  Nature  employs  in  her  operations,  how  can  I  ra^ 
frain  fHna  expmsing  my  admiration  and  aderatioii  far 
the  great  Author  of  all  these  wonders ! 
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R£  Tillage  of  Sofhoiaka,  in  the  S6uft«^  p«rt  of  t&i? 
Russian  dominions^  on  the  banks  of  the  Wolga,  eoatehiii 
about  eighty  families.  This  colony,  Jike  lOMQr^eAeA  }b( 
the  same  conntrior,  is  totally  destitute  of  wood<  A 
tnbstitiite  for  it  was  inrented  in  the  jrea^  ll8S» .  hf 
IVederit  Riscli,  otie  of  the  original  setikrs  in  the  Isle  of' 
Itttgen^  which  connsti  in  the  fabrication  of  an  ar^fkH 
twf&cm  dODg  and  itrew.    In  order  to  procore  a  ttfgtf 
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ttippljr  of  the  first  of  these  two  jngred;eots|  a  gv^ 
qaantity  of  litter  is  given  to  tiie  cattle.  In  proportion  as 
it  is  convened  into. dung  it  is  gradually  collected  into 
heaps,  and  left  to  putrefy  and  heat  during  the  winter. 
After  the  firs^  rural  labours  have  been  completed  in  the 
spring,  this  duog  is  conveyed  to  a  dry  place  near  the 
water.  It  is  heaped  up  to  the  height  of  some  feet,  and  a 
smaU  quantity  of  straw  being  added  to  it,  it  is  moistened 
with  water.  .  It  is  then  trodden  down  by  horses  and  oxen. 
Aasoon  as  it  begins  to  dry  it  is  cut,  after  the  manner  of 
turf,  and  stacked.  When  perfectly  dry,  it  is  carried 
under  cover  for  winter-fuels.  Tlie  Tartars  of  ibe  Crimea 
.  .have  been  for  a  long  time  in  the  habit  of  using  this  dung^ 
turf.  It  burns  almost  like  pit-coal,  with  a  flame,  and' 
emits  a  very  remarkable  heat.  Five  or  six  pieces  are 
sufficient  to  beat  a  stove.  With  a  few  pair  of  horses,  or 
yokes,  of  oxen,  the  whole  quantity  which  r  family 
requires  for  winter  consumption  ^may  in  a  sliort  time  be 
procured.  This  method  may  become  of  utility  in  some 
parts  of  France,  where  wood  is  extremely  rare,  and 
vrhefo  no  other  fuel  is  comnionly  used  than  cow-dung, 
dried  by  the  sun  in  the  summer,  aiKl  carefully  collected* 

A  very  singular  and  brilliant  Meteor  wa^  seen  by  many 
of  the  inhabitants  of  London,  in  broad  day-light,  on 
Thursday  afternoon,  the  i7th  of  July,  just  alM>at  eight 
o'clock,  passing  in  the  soothem  and  western  parts  6f  the 
Kemispfaere  firom  about  S.E.  tpN.W^:  it  seemed  about 
onoi^fottrth  of  the  apparent  diameter  of  the  !\loon,  but 
more  brillitint  than  Venus  ever  appears ;  and  moved  with 
very  great  swifbiess,  nearly  in  a  horizontal  direction, 
leaving  |t  conical  tail  of  light  and  spari^  behind  it. 
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JUNE; 

Jl\alph  DodD|  of  Change  alley,  in  the  city  of  Londoif ; 
Engineer ;  for  a  method  of  applying  steam  for  the  forcing 
and  raising  of  water,  heavy  bodies,  and  working  dia- 
chinery,  in  a  more  srmptitied  manner  than  has  hitherto 
been  practised.     Dafted  June  6,  1806. 

£dward  Massey,  the  younger,  of  Newcastle,  in  the 
county  of  Stafford,  Nautical  Instrument-maker;  for  im« 
provements  in  the  construction  df  an  instrument  or  ap- 
paratus for  taking  soundings  at  sea,  whereby  the  sam«^ 
will  be  much  more  simplified ;  for  which  instrument  or 
apparatus  he  has  already  obtained  letters  patent,  bearing 
date  the  24th  day  of  March,  1802  *.   Dated  June  6,  1806. 

William  Deverell,  of  Charles-street,.  Blackfriani 
Road,  in  the  count}^  of  Surrey,  Engineer  ;  for  \iapro\^* 
ments  in  the  mode  of  giving  motion  to  hammers,  stampers, 
)[nives,  sheers^  and  other  things,  without  the  application 
of  wheel,  pinion,  or  any  rotative  motion^  by  means  of 
various  powers  now.  in  common  use,  whereby  much  la- 
bour and  expense  will  be  saved.     Dated  June  6,  1806. 

Lawrence  Gwynne,  of  Christ's  Hospital,  in  the  city 
of  London,  Gentleman,  and  Peter  Noble,  of  the  Lon- 
don Road,  in  the  county  of  Surrey,  Engine  maker ;  for 
improvements  in  chain  and  common  pumps ;  whereby 
the  latter  will  act  as  a  fire-engine  for  sea  and  land  pur« 
poses.    Dated  June  6,  1806. 

Edward  Heard,   of  London,   Chemist;   for  certain: 
means  of  obtaining  inflammable  gas  from  pit  coal  in  such' 
a  state  that  it  may  be  burned  without  producing  an^ 
offensive  smell.     Dated  June  12,  1806. 

*  Specificauon  inserted  in  the  third  volume  of  the  present  sefies. 

Samuel 
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^AMUEL  Phelps,  of  Cuper's  Bridge^  Lambeth,  in  fh^ 
pounty  of  Surrey,  Esquire  ;  for  a  metboel'of  making  kelg, 
barilla,  or  other  vegetable  or  mineral  alkali,  by  fermen* 
tation,  and  other  means,  in  addition  to  combustion. 
Dated  June  n,  1806. 

William  Lester,  of  Piccadilly,  Engineer;  for  aa 
improved  rotary  motion  0)r  engine  to  communicate  power 
to  machines.     Dated  June  19,  1806. 

William  Clark,  of  Cerne  Abbas,  in  the  county  qf 
Dorset,  Clock-maker,  and  Joseph  Bucby,  of  Yeovil,  v^ 
jthe  county  of  Somerset,  Schoolmaster  ;  for  improve- 
inents  in  a  machine  for  spinning  hemp,  flas^,  tow,  and 
wool.     Dated  June  19,  1806. 

Thomas  Bourne  and  William  Chambeks,  Scale;- 
]3eam-makers,  and  Chester  Gould,  Mechanick,  all  of 
Birmingham,  in  the  county  of  Warwick ;  for  a  machine 
or  engme  for  roasting  meat  by  the  power  of  steam,  and 
for  other  purposes  where  small  powers  are  necessary. 
Dated  June  ^4^  1806. 

JULY. 

John  Dav^nport^  of  Langport,  in  the  county  of 
Stafford,  Glass-maker;  for  a  method  of  ornamenting 
glass  in  imitation  of  engraving  or  etching,  by  whicl^ 
means  borders,  cyphers,  courts  qf  arms,  drawings,  and 
thfi  most  elaborate  designs  may  be  executed  in  a  stile  of 
elegance  hitherto  unknown.     Dated  July  4,  )806. 

John  Curr,  of  Sheffield^  in  the  county  of  York  ;  for 
a  method  of  applying  the  cables  of  ships  and  vessels  upon 
the  windlasses,  capstans,  or  drums  thereof,  whereby  tbp 
necessity  of  conveying  away  the  loose  ends  of  the  said 
cables  is  prevented ;  by  which  methods  the  cables  are 
more  commodiously  applied  to  their  work,  and  more  cer- 
tain of  bringing  ships  ami  vessels  safe  to  anchor. 

Dated  July  4^  1806. 

Bry49 
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'BjtYA«  Doyici)?,  of  Fort  Place»  Bennoodaejry  in  I1mi 
coooty  of  Surrej,  Engineer,  and  Hebirt  Hauhimlay,  c^ 
livgaret-stree^  CaTend}sb-square»  in  the  county,  of 
Middlesex,  Engineer ;  for  %  method  of  combinia|[  wheet* 
work  together,  so  as  to  produce  any  reqdired  proportion 
of  relodty  between  the  weight  and  the  fir^  mover^ 
Dated  Jnly  24,  1806. 

Charles  db  Berenoer,  of  Hart-street,  Bloomsfbury, 
in  the  county  of  Middlesex,  Artist ;  for  a  certain  animal 
fobstance,  and  method  -of  preparing  and  manufacturmg 
die  same^  whereby  the  said  substance  becomes  applicable 
ps  a  substitute  fop*  hpnis  and  other  hair  now  osji^  fo  rthe 
stuffing  of  cushions,  mattresses,  carriages,  solas,  chairs, 
&c.  and  all  other  purposes  for  which  flocks,  wool,  or  hair, 
are  now  generally  applied ;  communicated  to  bi^  by  ^ 
certain  foreigner  residing  abroad,     Pated  July  S4, 1806. 

Henry  Fourdrinier,  of  Sherbome-lane,  in  the  city 
of  London,  Stationer  and  Papcr^mi^ker ;  for  a  method  of 
making  a  machine  for  cutting  pape^  on  a  diflS^nt  prin- 
ciple from  any  hitherto  used ;  communicated  to  him  by  a 
certain  forsigner  residing  abroad:     Dated  July  ^4, 1806. 

HCKHV  FouRDRiKiER,  of  Sherbom^lane,  m  the  city 
of  London,  Stationer  and  Papef-maker ;  for  a  method  of 
making  a  machilie  for  manufacturing  paper  of  an  inde- 
finite length,  laid  and  wove  with  separated  moulds  ;  com* 
municated  to  him  by  a  certain  foreigner  residing  abroad. 
Dated  July  24,  >806/ 

John  Lamb,  of  the  state  of  N^w  York,  in  North 
America,  at  present  residing  {i|  King«strpet,  in  the  city 
of  London,  Merchant ;  for  improrements  in  and  npOn  a 
machine  or  machinery  for  extracting  fresh  watef  from 
the  salt  water  of  the  ocean,  (by  distillation,)  and  other 
purposes,  at  sea  or  elsewhere;  communicated  to  hin^ 
by  a  certain  foreigner  residing  abroad^ 
bated  July  25,  1806. 
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Specification  of  the  Paten't  granted  to  Richard  Willcox, 
of  Lambeth  J  in  the  County  of  Surrey  ^  Engineer ;  for 
Machineiy  for  the  more  expeditiously  cuttings  stripping j 
or  plucking  the  various  Fursy  Beavers^  Seals^  JVooly  Hair', 
Kc.fro77i  the  various  Skins  now  cut,  plucked^  or  stripped 
by  Handy  and  for  sundry  Methods  of  preparing  mid 
cleansing  the  said  Skins, 

Dated  December  19,  1805. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  ye;  that  in  compliance  with  the  saicl  proviso, 
I  tlie  said  Richard  Willcox  do  hereby  declare,  that  my 
said  invention  is  described  in  manner  following  ;  that  is 
to  say  :  First,  instead  of  the  lett-Iiand  now  usually  em- 
ployed for  holding  down  the  fnr  whilst  cutting,  I  sub- 
stitute a  thin  plate  of  i^etai,  ivory,  or-  any  utiicr  bard 
clastic  wood,  or  other  sui tabic  material,  capable  of  h()ld- 
ing  down  the  fur,  which  i  place  ow  its  edgi:,  and  press 
close  in  contact  with  tie  felt  of  the  skin,  which  is  previ- 
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omly  laid  smootbgeither  on  a  horizontal  bed  or  on  a  roller 
(the  latter  boirever  is  preferabJej.    The  apparatus  w^ecar 
BBTj  for  advancing  the  skin  as  the  fur  is  cat  is  clearij  exhi- 
bited in  Figs.  1  and  2,  in  the  drawing  hereunto  annexed 
(see  Plate  X.) ;  iiamelj,  Fig.  1  requires  the  application 
of  the  hands  and  foot  of  the  workman  ;  the  latter,  F%.  2, 
requires  no  other  action  than  that  of  the  first  moyer,  which 
may  be  a  steam-engine,  or  any  other  source  of  power, 
together  with  the  attention  of  the  workmen  to  supply  the 
pelts  or  skins,  as  the  same  are  necessary.     Secondly^  to 
produce  a  similar  ethctj  I  use  or  en^loy  a  met^,  ivocy^ 
or  ebony  roller  (the  former  however  has  a  decided  pce- 
fereoce) :  the  most  suitable  size  in  diameter  I  find  to  be 
from  three  quarters  of  an  inch  to  one  inch  and  a  quarter, 
turned  true,  and  draw^filed  longitudinally  with  a  soaooth 
bastard  file.    This  roller  is  to  be  moderately  pressed  in 
contact  with  the  surface  of  the  pelt,  the  said  roller  being 
turned  in  a  contrary  direction  to  that  of  the  skin,  whereby 
the  fur  is  cflectually  drawn  or  removed  out  of  the  way 
of  the  knife,  and  prevented  from  being  mutilated  or  cut 
short.     For  a  view  of  the  machine,  with  its  concomitant 
appendages  for  cutting  with  rollers  wrought  by  muscular 
power,  see  Fig.  3,  i;i  the  said  drawing  annexed  here-* 
unto,  with  the  references  thereumler  written.     Thirdly,' 
for  eflfectually  separating  the  fur,  and  for  cutting,  or 
cutttng  and  plucking,  in  the  same  macbiney  T  employ 
with  the  roller,  (which  in  this  case  will  admit  of  being  a 
quarter  of  an  inch  less  than  the  roller  before  mentioned^ 
or  about  half  an  inch  diameter,  which  should  be  smooth, 
and  made  of  the  strongest  metal,  and  supported  either 
by  a  larger  roller  working  above  it,  or  a  piece  of  metal 
with  a  concave  edge  working  in  contact  with  the  said 
•first-mentioned  roller,  and  preventing  its  giving  way  or 
bending  from  the  qecessary   pressure  it  must  sustain 

whilst 


strifpif^f  (frphickifg  the  fiars,  tCc./rofU  Skins.    a4i 

ivbilst  round  the  snail  rciler,  is  drawn  by  a  connectjpn  of 
leading,  rolkni  altached  to  a  drum  roller ;)  a  piece  of  can- 
vass, Russia  duck  ticking,  or  other  similar  strong  ma- 
terial, joined  at  the  two  extremities,  and  forming  a  per** 
petual  web  round  the  said  rollers.    By  this  means  the 
canvass  or  other  cloth  being  pressed  in  contact  with  the 
surface  of  the.  akin,  and  moving  with  about  double  the 
speed  of  the  skin  in  a  contrary  direction,  causes  the 
fur  to  adhere  to  the  said  canvass  in  the  exact  order,  situa^ 
tion,  or  arrangement  (when  cut)  as  it  was  on  the  skin 
or  pelt,  where  it  amy  be  divided  or  locked,  at  the  option 
of  the  person  attending  the  machine.    It  is  proper  to 
state,  that  though  I  have  here  specified  a  tunaH  roller, 
supported,  as  affording  the  best  means  of  avoiding  fHc* 
tion,  and  the  rollers  lying  in  an  horizontal  direction,  I 
do  also,  instead  of  the  said  small  rolleri  occasionally  use 
a  bar,  applied  on  its  edge,  with  the  corners  taken  off,  .so 
that  the  lower  part  forms  a  fixed  substitute  for  die  roller; 
and  in  the  latter  case  the  roller,  &c.  may  be  fixed  either 
vertically  or  inclined,  and  in  either  case  the  same  de<« 
sirable  eflfect  will  be  produced.    For  a  view  of  the  ma^^ 
chine  complete  see  Fig.  5  in  the  said  dra^vings  annexed 
hereunto,  and  its  corresponding  references  thereunder 
written.    Foufthly ;  in  the  machine  last  described,  Fig.  5, 
contrary  to  any  mode  heretofore  practised,  we  cut  the 
long  or  coarse  hair  with  the  fur  without  previously  pluck- 
ing, because  both  adhere  to  the  canvass,  &c.  which  being 
passed  out  of  the  way  of  the  cutting  part  of  the  appa* 
ratus  or  machine,  tlie  same  is  caused  to  pass  over  one  of 
tlie  leading  rollers  where  the  canvass  is  be>)t  nearly  to  a 
right  angle,  so  as  to  introduce  a  metal  plate  as  close  as 
possible  to  the  surface  of  the  for  attached  to  the  canvass^ 
as  described ;  the  long  hair  now  usually  plucked  comes 
'  in  contact  i^ainst  the  edge  of  >he  said  plate,  whilst  a 
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roller^  studded  with  different  rows  or  locks  of  bairi  lea-* 
tbcr,  or  any  other  flexible  roetal  or  elastic  matter,  whieb 
being  driven  in  the  same  direction  with  the  fur,  effectu- 
ally brushes,  scrapes,  wipers,  or  separates  the  long  hair 
cut  from  the  skin  from  the  fur  by  pressing  it  against  the 
edge  of  the  said  plate,    whence  it  is  conveyed  into  a 
trough,  and  prevented  from  falling  or  mixing  with  the 
fur  again.     It  is  necessary  to  observe  in  this  place,  that 
the  locks  of  hair,  leather,  &c.  put  into  the  said  roller  or 
rake,  may  be  put  in  what  form  the  maker  shall  judge  or 
think  proper.     All  that  is  essentially  necessary  for  him.to 
observe  is,  that  ooly  a  sinall  part  should  come  in  contact 
at  each  time  with  the  long  hair,  as  it  would  otherwise 
take  up  the'fur  with  the  long  hair,  and,  by  mixing  them 
togetfier,  spoil  the  fur.     Fifthly,  to  strengthen  the  said 
skins,  and  prevent  the  possibility  of  delay  in  case  the  pelts 
being  cut,  I  fix  the  skins  (previously  to  cutting)  on  a  strong 
canvass  cloth,  or  other  similar  article,  covered  with  a  ce* 
ment  composed  of  W4X,  resin,  grease,  and  a  little  ochre, 
or  of  pitch,  resin,  oil,  and  brimstone,  or  of  paste  and 
resin  mixed,  and  put  on  the  skin,  and  then  pressed  ou 
the  tick  or  clolh  ;  any  of  these,  adhesive  compounds  will 
answer  tlie  same  purpose.     The  first  and  second  compo- 
sition or  cement  requires  to  be  hard  enough  to. sustain 
the  pressure  of  the  canvas,  and  so  tough  as  not  to  break 
when  turning  round  the  rollers,  which  is  easily  effect- 
ed and  suited  to  the  diffcirence  of  the  temperature  ei- 
ther in  the  room  or  iu  the  atmosphei*e,  by  adding  a  little 
more  oil  or  grease  to  the  composition  hi  cold  weather, 
should  the  cement  be  too  brittle,  or  vice  versd^  adding 
resin  or  brimstone  in  warm  weather,  should  the  compo- 
sition be  too  soft.     However,  this  must  l>e  left  to  the 
management  of  the  person  working  the  macinne,  it  being 
(impossible  to  give  any  determinate  proportion  for  making 

the 
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the  said  cement^  as  it  will  require^  to  be  altered  as  abore, 
according  to  the  temperature  of  the  weather.  Sixthly ; 
as  the  fur  on  some  particular  skihs  is  very  short, 
and  therefore  cannot  be  separated  b}'  the  machine  here 
described,  hence,  for  plucking  such  skins^  I  fix  tlie  ex- 
tremity of  the  skin  to  or  between  rollers,  so  as  to  draw 
it  slowly  over  a  roller  with  a  second  very  small  roUer  in 
front  of  the  skin,  whilst  a  third  larger  roller,  resembling" 
a  worm,  or  quick  flat  thread  s<?rew,  when  viewed  in  its 
longitudinal  .direction,  moves  with  a  greater  velocity  in 
u  contrary  direction  to  the  skin,  whereby  a  portion  or 
part  of  the  long  hair,  is  caught  each  revolution,  and 
jammed  or  pressed  between  a  part  of  the  worm  or  thread, 
and  the  same  roller  in  front  of  the  skin  is  thereby  pluck- 
ed out  of  the  skin.  For  a  farther  description  see  Fi^.  4 
in  the  said  drawings  hereunto  annexed,  with  the  refer- 
ences thereunder  written.  Seventhly  ;  my  knives  form  ati 
important  part  of  this  my  invention,  being  made  of  the 
best  hardened  tempered  steel,  which  is  fluted,  grooved, 
or  tootlied  on  the  face-side,  so  that  when  ground  for  use 
on  the  opposite  surface  it  obtains  an  edge  similar  to  a 
very  fine  saw,  and  being  principally  made  circular,  (par- 
ticularly when  annexed  to  machinery  driven  by  a  steam* 
engine  or  mill^)  possesses  a  two-fold  advantage ;  that  is, 
first,  it  turns  on  its  axis  against  its  work,  and  thereby* 
produces  a  drawing  stroke  with  a  much  greater  velocity 
than  would  be  produced  without  rotation  ;  secondly,  the 
whole  external  line  constituting  the  circular  edge  of  the 
knife  coming  successively  in  contact  with  the  skin  (and,, 
as  before  recited,  the  knife  being  hardened),  it  is  found 
to  keep  its  edge  at  least  twelve  times  «is  lung  as  the  pre- 
sent knives  which  are  made  of  malleable  iron,  for  the  pur- 
pose of  preserving  a  rough  edge^  that  being  found  to 
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^nfirer  tbe  purpose  of  catting  better  Umo  a  mBOoHh  one  | 
and  this  effeet  is  produced  io  n|y  knivvs  by  die  fluting, 
t9  before  described^  with  a  very  great  sftfiog  of  laboulr 
and  time* 

Genehal  Referekces  to  the  Deawikos* 

Fig.  1  (Plate  X.)  presents  a  Tiew  in  perspective  of 
the  machiDe  complete  for  cutting  of  fur,  &a  with  a  me^ 
tal  rake  held  by  the  hand.  A  A,  &c.  the  franuog  gene<«- 
rally*  B,  tbe  rollers  to  which  the  skins  are  attached : 
tbe  length  T)f  the  said  rollers  is  determined  or  governed 
ip  every  machine  according  to  the  width  of  tbe  skins  in- 
tended to  be  cut ;  and  the.  whole  of  tbe  framing  and 
rollers  in  tbe  remaining  Fig9.  2^  3>  4,  and  5,  to  avoid  re* 
petition,  are  distinguished  by  the  same  letters.  C,  tbin 
metal  plate  or  rake  placed  on  its  edge,  and  kept  parallel 
on  the  rolfer  by  tbe  connecting  rods,  which  are  fixed 
into  a  shaft  or  axle  working  upon  bearing,  whereby  tbe 
said  rake  is  depressed  or  raised  by  tbe  hand  of  the  ope* 
rator,  at  occasion  may  require.  D>  the  knife  fixed  m 
the  extremity  of  a  short  lever,  which  works  into  an  un7* 
versal  joint,  and  preserves  its  parallel  movement  by 
sliding  on  a.  cylindrical  bar  fixed  across  tbe  framing. 
£  E,  &c.  tbe  ratchet  wheal,  with  levers  and  pall  for  com^ 
iBunicating  motion  to  the  said  roller  B.  F,  box  for  re* 
ceiving  the  fur  when  cut  off  the  skin. 

Fig.  2  exhibits  a  front  view  in  perspective  of  ma« 
cbinery  calculated  to  be  driven  by  water  or  a  steam-en- 
gine, or  any  other  first  mover.  To  render  the  whole 
apparatus  clear  and  plain,  the  pairts  that  are  hid  behind 
tbe  roller  and  framing  are  represented  or  dtcitingnished 
by  the  dotted  lines.  C,  tbin  steel  plate  placed  on  its 
edge^^  aod  kept  straight  by  being  stretched  or  strained 
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ID  the  Hnnner  of  a  stw  for  cutting  marble,  &c.  D  D, 
two  knires  fixed  into  the  extremity  of  a  lerer  projecting' 
forward  from  the  carriage  to  bring  the  knives  to  the  cen- 
tre of  the  said  roller  B*  The  fblcraoi  or  centre  of  the 
said  lever  being  fixed  to  the  carriages  (similar  to  the 
lever-beam  of  an  engine)  whilst  the  other  eietremitj  is 
oomiected  to  the  carriage  by  the  spiral  spring  repre-^ 
sented  by  the  dotted  lines,  as  seen  through  the  roller, 
which  passes  upwards  by  its  elasticity,  brings  the  coo-* 
tfiry  end  ijf  the  lever  containing  the  knife  into  contact 
with  the  skin,  where  it  is  prevented  from  either  cutting 
through  the' skin  or  the  roller  by  an  adjusting  screw  act- 
ing upon  the  end  of  the  lever,  to  which  the  said  spiral 
m^rings  are  fixed,  and  counteracting  their  elasticity.  £  E, 
the  carrii^,  part  of  which  is  seen  above  the  roller  and 
part  behind,  represented' by  the  dotted  lines,  working  oh 
friction  wheels,  and  is  by  its  communication  with  the 
tranfk  driven  to  and  fro,  or*  backwards  and  forwards, 
whereby  the  knives,  as  above  described,  are  made  to 
work  in  a  parallel  direction  to  the  said  plate  or  rake  lon- 
gitudinally on  the  roller.  F,  the  fly-wheel,  crank,  and 
connecting  rods.  G,  the  connecting  rod  communicating 
to  a  bell  crank,  and  from  that  by  a  lever  to  a  ratchet 
wheel  and  pinion  on  the  same  shaft,  shewn  by  the  dotted 
lines  through  the  framing,  whereby  thefoUer  B  is  moved 
at  each  stroke  of  the  knives  about  one-twentieth  part  of  an 
inch.  H,  a  compound  lever,  whereby  the  weight  of  the 
rake  is  occasionally  taken  off  the  skin. 

Fig.  3  the  perspective  view  of  the  small  cutting  ma- 
chine as  wrought  by  hand.  C,  wrought  iron  roller, 
working  in  brass  bearings.  D,  the  frame  which  keeps 
the  iron  roller  in  a  parallel  direction  with  the  wood  roller 
underneath,  and  by  moving  on  its  axles  fixed  to  the 

framing. 
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framingy  allows  the  said  iron  roller  to  be  raised  to  change; 
the  skin,  or  pressed  into  contact  ^vith  the  sling,  ak  the 
operator  may  find  it  necessary.  E,  the  knife,  in  every 
respect  similar  to  that  described  in  Fig.  1,  excepting  the 
end  of  the  lever  working  under.  F,  the  bridge,  which 
is  raised  or  depressed  at  pleasure  by  either  a  wedge  or 
screw,  whereby  the  person  working  is  prevented  from 
cutting  the  roller.     G,  a  box  for*  receiving  the  fur. 

Figr.  4  the  perspective  view  of  the  machine  for  pluck- 
ing tiie  long  hair  out  of  the  skins,  particularly  those 
ivhcre  the  fur  is  short.  C,  a  small  metal  roller,  sup* 
ported  by  a  bar,  as  represented  by  tlie  doued  lines,  D, 
roller,  divided  imo  two  or  vnz^^  divisions,  resembling  a 
two,  three,  or  more  threaded  &cic\v,  with  the  corners  or 
edges  first  coming  in  contact  with  the  roller  C,  rounded 
or  taken  off.  E,  crank,  fixed  on  the  axle  of  the  said 
roller  D,  which  is  tiie  first  mover.  F,  lever  and  connect* 
ing  rods,  whc^reby  the  motion  is  communicated  to  the 
poller  B  by  the  ratchet  wheel.  G  is  a  representation  of 
the  skin  as  fixed  on  the  roller  for  plucking,  which  is  per- 
formed in  the  following  manner :  the  two  rollers  being 
turned  in  the  direction  of  the  darts,  the  roller  turning 
with  velocity  brushes  the  lon^:  hair  over  the  small  roller 
•between  the  roller  C  and  D,  when  it  is  pressed  or  jammed, 
and  plucked  ou^jj|s^,but  a  small  part  of  the  roller  D 
comes  in  contact  with  the  small  roller,  the  skin  is  not 
liable  to  be  torn  by  the  operation. 

Fig*.  5  is  a  view  in  perspective  taken  from  the  angle  or 
corner  of  the  machine,  C,  tlie  crank  or  first  mover, 
that  communicates  power  to  the  parallel  motion  and  car- 
riaq^c,  wiiich  is  oiiiittcd  in  this  drawing,  for  the  purpose 
.of  making  it  clf^ar,  but  it  is  shewn  separately  in  Fig.  6  ; 
whilst  on  tlic  cnci  of  tlic  shaft  is  fixed  a  worm,  working 
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into  and  turning  the  shaft  D ;  on  wfaichf  is  fixed  a  second 

%orm.  Working  into  a  wom'i-wheel  on  the  shaft  commu- 

'ftif?atinjt  with  the  toiler  B,  Whfereby  the  velocity  is  de* 

creuied  in  the  proportion  of  1  to  6OO9  or  to  every  revo« 

lotion  the  worm  C  makes,  the  roller  B  moves  nearW 

one-twentieth  of  an  inch     ll  F>  four  lei^el  geer  wheelf^ 

for  communicating  power  from  (he  roller  B  to  the  rollefd 

for  moving  the  canvass^  which  should  move  with  abo^t 

twice  the  velocity  of  the  roller  B,  of  about  one-tenth  of 

aii  inch  to  every  revolution  made  by  the  worm  on  tfuft 

diaft  C.    P  P,  &c.  five  rollers  for  conducting  and  moving 

the  canvass.     G  G,  &c.  four  chain  wheek,  connected  tQ« 

gether  to  turn  the  rollers  regularly.    H,  the  drag  or 

binding  roller  to  prevent  the  canvass  from  sRpping  on  thtf 

rollers.     I,  Igver  for  pressing  the  said  binding  roller  in 

contact,  as  occasion  may  require.     J,  large  drtitii  roller* 

K»  iron  roller,  attached  by  connecting  rods  to  the  axia 

«f  the  large  f oiler,  and  prevented  from  ^l^ipping  by  u^rk* 

rng  into  geer  with  the  spur  wheels  fixed  to  the  side  of  the 

drimr.     L,  chain  whcels;  whereby  the  power  is  conimiv- 

nieated  to  drive  it  from  the  roller  B.    M,  a  ?mall  roller^ 

-supported  by  a  second  or  a  bridge  of  iron,  or  other  me-* 

tak,  placed  on  its  edge,  and  hollowed  to  receive  a  por« 

tion  of  the4x>ller,  and  prev'ent  the  Oaiivass  from  springing 

Of  bending  tbe  said  roller. 

Note.  The  canvass  is  only  shewn  as  covering  but  a  ps^rt 
of  the  rollers,  on  purpose  to  shew  more  distinctly  each 
{>ftrt  of  the  machine,  bat  otherwise  it  is  tp  be  as  wide  as 
the  rollers. 

Fig.  6  is  the  front  view  of  the  parallel  motion  carriage 
and  knives,  which  work  between  the  roller  B  and  the 
lower  large  drum  weoel  P,  and  in  a  straight  dirttb«ton 
with  the  throw  of  the  crank.  AA^  four  radii  or  rods 
working  on  a  pin  or  axle  on  each  end,     B,  the  09Biicct« 
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ing  links  working  upon  pint  at  each  end,  and  support-* 
ing  the  carriage  by  the  middle  joint.  C>  part  of  K\m 
connecting  rod,  by  which  it  is  connected  to  the  crank, 
and  is  driven.  D  D,  the  carriage,  supported  by  the 
parallel  motion,  as  aboye  described.  E  £,  two  circular 
knives  fixed  to  the  carriage,  and  regulated  as  described 
in  Fig.  2,  except  that  of  turning  on  its  axle,  which  is 
performed  by  simply  fixing  two  puHies  on  the  axles  of 
the  said  knives,  and  fixing  the  middle  of  a  piece  of  cat- 
gut on  the  said  puUies,  and  the  two  extremities  on  the 
framing  of  the  machine.  Hence,  as  the  carriage  moves 
backward  and  forward,  the  catgut  winds  and  unwinds  it- 
self off  and  on  the  pulley,  and  so  pn  vice  versa. 

Note.  Figs.  1,  2,  3,  are  drawn  to  a  scale  of  one  inch 
to  each  foot ;  Fig.  4,  one  inch  and  a  half  to  each  foot.; 
and  Figs.  5  and  6  to  a  scale  of  three-quarters  of  an  inch 
to  each  foot  *• 

Lastly,  I  do  declare,  that  in  the  general  description  of 
the  means  hereinbefore  given,  and  the  particular,  draW'* 
ings  of  the  machinery  by  which  my  said  invention  is  to 
be  carried  into  effect,  I  have  specified  such  constructions 
and  parts  in  combination  as  I  do  most  particularly  ap* 
prove  for  that  purpose  ;  but  that  it  is  also  practicable, 
according  to  the  intended  scale  of  operation,  the  local 
"Situation  of  the  work,  and  various  other  circumstances, 
to  make  the  said  machinery,  of  different  dimensions  and 
'structure  of  parts  to  answei^  the  s^me  ends ;  and  that  such 
changes  may,  when  needful,  be  easily  made  by  any 
competent  workman  from  my  said  description  and  sp^ 
Cification. 

In  witness  whereof,  &Cr 

*  The  dmwingi  have  beea  eontWerabfy  reduced  (6  suit  the  size  of 
w  plate.  .X.     .        . 

Specification 
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jSptciJicatum  of  the  Patent'  granted  to  Charles  Hobsok,  • 
Crahles  Sylvksteiii  and  Johk  MooREHoiiss/ tfff  of 
Sheffieidj  in  the  Cowitjf  of  York;  for  a  Method  of 
'■  sheathing  Ships  J  roofing  HauseSy  and  lining  Water-Spouts^ 
with  a  Material  not  heretofore  used  for  these  Purposes. 


Dated  May  1.8,  1805. 


T. 


O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  Y£|  that  in  compliance  with  the  said  proviso, 

•  •  •  • 

I  the  said  Charles  Sylvester  do  hereby  declare,  that  my 
said  invention  is  described  in  manner  following ;  that  is 
to  say ;  Th^  material  made  use  of  for  the  purposes  afore* 
said  is  the  metal  called  zinc,  otherwise  spelter,  and  such 
metal  is  cast  into  ingots,  bars  or  pieces  of  any  conve* 
nient  size,  shape  or  tigure ;  after  which  the  same  is  to 
be  rolled  between  rollers,  so  as  to  convert  it  into  platiss 
of  any  required  thickness.     But  it  must  be  observed,  that 
in  order  to  prevent  the  zinc  or  spelter  from  cracking.br 
breaking  into  pieces  by  the  pressure  of  the  rollers,,  the 
bar  or  piece  previous  to  rolling  must  be  heated  by  fire 
to  a  degree  of  heat  between  two  hundred  and  three  hun- 
dred degrees  of  the  scale  of  Fahrenheit's  thermoifaeter, 
and  kept  at  that  hfeat  till  the  metal  is  reduced  to  one- 
fourth  of  its  original  thickness ;  after  which  it  may  be 
rolled  to  the  thickness  required  without  farther  heating. 
After  this  process  the  plates  are  found  to  be  very  hard, 
and  diflScult  to  be  bent  or  worked  ;  the  said  plates  must 
therefore  be  annealed  by  again  heating  them  to  the  tem- 
perature before  mentioned,  and  the  plates  will  then  pos- 
sess the  tenacity  and  flexibility  required  for  sheathing 
ships,  roofing  houses,  and  lining  of  water*spouts.    The 
sheets  of  zinc  or  spelter,  in  the  state  last  mentioned,  may 
^  Kk  2  bo 
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be  cut.  Wed,  punched/  or  perforated  like  copper ;  and* 
may  be  ikstwed  whh  iron  nailt  t^  ahip&  or  vftsseb  haTio^ 
the  usual  treenails,  bolts,  or  f^j^tenings,  but  not  of  cop^ 
per ;  or  otherwise,  in  prf  fer^nce  the  nails  may  be  of  iron 
coated  witb  zinc  or  ipelter,  or  with  tin.  And  it  is  hereby 
declared,  that  the  best  general  rule  or  instruction  for  ap« 
plying  metals  as  fastenings  for  zinc  or  spelter  sheathing^ 
or  for  ships  so  intended  to  be  sheathed,  is  to  take  that 
IDC^a}  which  i3  nearest  in  that  power  which  cbemiflts  call 
Galvanism  to  sine  or  spelter  itself,  and  causes  the  least 
Quantity  of  oxjndation  when  made  with  zinc  or  speltee 
into  a  Galvanic  pile.  Iron  and  tin  are  metals  of  this  de* 
scription,  and  those  among  metals  in  general  are  to  be 
preferred,  of  which  a  piece  being  laid  in  salt  water,  ill 
contact  with  ^apiece  of  zinc  or  spdter,  is  found  topro^ 
duce  the  smallest  change  in  the  zinc  or  spelter  in  any 
given  time.  The  sheeta  of  zinc  or  spelter  for  roofing  g^ 
houses  or  lining  of  spouts  are.  to  be  manufactured,  an* 
tiealed,  and  fastened  in  the  same  manner,  and  with  the 
game  materials,  or  otherwise,  when  it  is  thought  needful 
to  fiistet?  the  plates  more  closely  to  each  other,  1  he 
$ame  may  be  done  by  ^  solder  compi  s^  of  tin  and  zino 
or  spelter,  or  a  solder  of  tin  and  lead,  j^imilar  to  that 
Used  by  plumbers  |in4  other  artists^  u^der  th^  n^m§  of 
iofb  solder, 

to  witpess  whereof,  |c^ 


Slfiee^t^ 


f 
\ 


(    IM    ) 

Spi^iJIeatlon  (^  tHe  Patent  granted  to  WiVLtAU  Sampso!i, 
(^  Lioerpool^  in  the  County  of  Lancaster  ^  Wheelwrights 
Jor  certain  Improoements  in  the  Jpplication  of  Power' 
emptojfed  mtchanicaUr/^  especiattt/  as  adapted  to  the  £/# 
(/*  Cranks  and  Ply-JVheels,  or  other  Cor^rioances  fro^ 
duping  equiifalent  or  smilar  Effects. 

With  a  Plate. 
Dated  February  W,  180«. 

X  Q  all  to  whom  thesa  presents  shall  come,  bdki- 
Kow  KNOW  YEy  that  in  complianoe  with  the  said  proviso^ 
I  th^  ^ai4  William  Sampson  do  hereby  declare,  that  mf: 
aaid  iaveatton  of  contain  improveaients  in  the  applieation 
of  power  employed  meciianically,.  especially  ^^  adapted 
to  the  use  of  cranks  and  fly-wheels,  or  other  contf i vancea 
producing,  equivalent  or  similar  effects,  is  particularly 
described  and  ascertained  by  the  following  description 
thereof,  together  with  the  drawings  ef  the  same  ia  thf 
i^argin  hereof. 

This  invention  is  distinguished  by  various  advantaget 
ous  dispositions  of  mechaniq  agefioy.  The  improvements 
principally  i:onsist  in  the  division  of  any  power  wUeli 
turns  a  reciprocating  ai^is  between  twd  or  more  arms  in<» 
terseotieg  that  axis^  and  eommunieating  their  motion 
to  eorresponding  pranks,  wheels^  or  other  suitable  contri*^ 
vaneeSf  for  the  purpose  of  uniting  to  work  one  and  the 
'  game  shafts  the  arms  b^y  this  combined  process  transmits 
ting  to  sQch  shal^,  with  great,  advantage^  the  power  uanh 
pressed  en  them ;  for  the  action  of  each  arm  assists  that 
'  of  the  rest,  |ind,  if  the  power  be  equally  divided  be»^ 
tweeftthet^isoarmsi  tibe  action  of  the  one  exactly  ba»- 
)M«eii  thfit  <tf,  the  etbfiv    if  (as.  exemplified  in4he  nuuv* 

gin4 
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ginal  drawing,  Fig.  1,  Plate  XI.)  two  equaji  md  op«> 
posite  transverse  arms  C  and  D,  by  means  of  two  rods 
and  cranks  E  and  F,  communicate  any  motion  impressed 
an  them  (whether  by  iqopulse  on  A,  or  in  any  other  man* 
n^r)  to  a  shaft  Gs  and  consequently  to  its  attached  fly- 
whedl  H,  a  simple  operation  of  this  kind  will  be  ef- 
fected.  The  arm  A  being  moved  to  and  fro/  the  arms 
C  and  D  will  turn  the  cranks  E  and  F,  which  again  will 
turn  the  shaft  Oand  flyi-wbeel  H  ;  thus  one  equable  cir- 
cular motion  capable  of  being  applied  to  various  mecha- 
.nieal  purposes  is  obtained  by  the  joint  action  of  the  two 
arms  C  and  D*  The  arms  may  also  be  made  to  act  im- 
mediately  wit!i  considerable  advantage  in  some  cases, 
that  is,  without  being  employed  to  turn  a  common  shaft, 
the  operation  pf  each  arm  being  balanced  by  that  of  the 
ether  or  others.  Their  situation  upon  the  axis  may  be 
Varied  indefinitely,  according  to  circumstances.  Quar« 
ler  cranks,  as  1 1,  to  act  with  correspondent  ones  by 
means  of  rods,  may  very  conveniently  be  worked  on  the 
shaft  G  ;  also  toothed  or  cog  wheels,  as  K,  or  any  other 
auitable  machinery. 

:  If,  as  in  the  drawing  Fig.  2,  a  second  shaft  M  be  added 
to  the  "Brst,  itow  designated  N,  and  they  be  nutde  to  com- 
municate with  each  other  by  means  of  four  additional 
cranks  O  on  each,  with  proper  connecting  rods  between 
them,  a  farther  improvement  wilLbe  obtained  ;  the  shafk 
nearest  the  axis  of  primary  motion  receiving  therefrom 
the  impulse,  transmits  it  through  the  additional  rods  and 
cranki  tQ  the  second  shaflt,  to  which  is  transferred  the 
4iy-wheel  H«  Or,  instead  of  t^vo  shafts  in  this  form,  two 
«IiaftS|  both  similar  to  N,  may  be  used,  each  standing 
4n  a  line  parallel  to  the  axis,  which'  is  suitably  lengthened 
•QUt|  and  e<}ual{y.  works  both  shafts  by  means  of  their  ns 
<  spective 
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•pective'  arms*  C  and  D|  and  rods  and  ciranksE^nd  fi 
The  ftiur  additional  cranks  on  each  shaft,  with  their  con« 
necting  rodsy  e^^'.ablish  the  comnmhication  between  them 
laterally. instead  of  Jobgitudinally  ;  a  fly-irheel,  as  before; 
is  attached  to  one  of  the  shafts,  which  thus  finally  re^^ 
ceives  the  whole  impulse  transmitted  by  the  axis,  but  one 
half  of  it  in  a  direction  at  right  angles  from  the  other. 

These  compound  machines  may  be  considerably  va- 
ried, and  more  shafts  and  arms,  and  inore  or  fewev 
cranks,  may  be  used,  according  to  the  nature  of  the  work 
to  be  performed,  and  other  circumstances. 

Machines  constructed  upon  any  of  Hhe  principles  may 
be  made  of  any  size,  and  worked  by  any  power  capable 
of  giving  sufficient  impulse  to  the  axis,  or  different  ma* 
chines,  impelled  hy  different  foroes,.  may  be  made  to  kct 
at  right  angles  to  each  other,  or  otherwise,  so  as  to  com'- 
bine  in  one  common  operation.  Small  machines  may  be 
worked  with  great  advantage  by  a  handle  suspended 
from  the  axis,  and  aided  by  a  pendulum.  I'he  motion 
pf  the  shafts  in  one  uniform  direction  either  way  is  pre^ 
served  by  means  of  proper  ratchet  wheels  and  catches  ( 
horizontal  wheels  are  to  be  preferred  when  the  shaft  is 
vertical.  The  machines  particularly  described  miay  be 
worked  in  any  position ;  upr  ^^ht,  as  in  the  drawings,  or 
l«versed,  or  laid  laterally,  wi'h  ittleoraoalteration  of 
their  relative  parts ;  the  ratchet  wheels  must  of  course  be 
suited  to  the  change  of  position.  The  improvements  ge^ 
nerally  are  capable  of  a  great  variety  .of  application i; 
even  die  relative  situa  ion  f  tbediSevent  parts  of  the 
machine,.  Fig.  1,  might  be  variously  changed,  and  the 
power  transferred  in  any  direction.  The  power  may  also 
be  divided  varioiisly,  and  its  biiiance  still  preser^'ed  eoh 
tirelj  pr.partially,  as  \im  case  may  require.  .If  it  be  orir* 
I    <  ginally 
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gintHjr  imprened  by  ateeMkioa  'cm  two  opposite  wm» 
tWDing  on  one  az»,  (as  A  Mid  B,)  it  wXt  act  with  tfie 
greatest  advmot^c.  It  omst  be  evident,  that  naeUneiy 
censtraoled  upon  these  princspks  of  'voftmnMBomat  n  lia* 
Ue  to  a  very  small  degree  of  friction* 

■   In  witness  whereof,  Hcc. 


Iffeg^ciOum  ^  the  PtttaU  granted  U  THOif As  James 
PtTCKNETT,  kie  efBuU4mey  DeptJMl^  in  the  Cmmfy 
rfKent^  GendemeMj  hui  mm  of  the  Parish  &f  Chrisi 

.   Chwvh^  in  the  Catmty  tf  Surrey ;  for  a  Method  of 

'  mowing  Cem^  Grass,  and  other  Things^  by  Means  of  a 
MaMne^  mofoing  on  Wheels^  ^ekieh  may  be  worked  either 

^  by  Men  or  Horses.    Dated  Aogost  2Sy  1S0$. 

X  O  ali  to  whom  these  presents  dUsii  com^  Ice. 
How  lumw  YZf  that  in  compliance  with  the  said  pnmsoi 
I  the  said  Thomas  James  Placknctt  do  hereby  declare 
the  principle  of  my  said  inventioo  to  be  as  foHowi :  By 
'means  of  a  pair  of  comoKm  carriage  wbeek,  fixed  at  tho 
ends  of  aa  kon  axle,  so  as  by  the  going  of  the  whedii 
the  axle  is  turned  in  coQars ;  to  which  axle  is  fixed  a  oog 
-whed,  which  commnnicates  widi  two  otbere,  by  wbidi 
means  it  turns  an  upright  shaft,  to  which  a  circular  steel 
cutter  or  lcai£e  is  fixied  under  the  asle,  higher  or  lower, 
according  to  the  use  lo  be  made  of  it ;  which  cetter  er 
Anife  trawemes  round  the  upright  shaft  going  dirough*  the 
centre  of  it;  tiie  machine  is  conveyed  along  by  two 
fffms,  in  like  onmier  as  a  common  band  cart ;  and  which 
«aid  invention  I  da  particularly  describe  and  .ascertain  in 
4Uinsicr  following ;  that  is  to  say:  The  machine  is  abi&et 
tmQ  faet  six  inches  wide  between  4lie  felly  of  the  wheels, 

and 
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Mdismade  as  faIlQW$.  Two  shafts,  about  two-^kichos 
square  and  about  ^9?en  feet  long,  are  fra^ied  witb  % 
cross  bar  before  the  axle  of  th^  wbeejs  about  ten  iiichai* 
and  another  behind  the  ax)^  of  the  wbeeb  about  two 
feet  six  inphes ;  below  and  directly  under  tjie  axle  is  s 
piece  of  plauk,  about  five  inches  thick  aod  ten  inches 
wide,  &stened  to  the  shafts  with  Fq^r  (more  or  less)  small 
bolts  in  each,  and  through  chocks,  fire  inches  (more  «of 
less)  deep  under  the  shaft.  The  wheels  ane  about  fiMir 
feet  six  inches  diameter.;  the  stock  aod  box  are  cast#iroq 
or  brass,  or  any  fit  oiaterial,  and  are  made  as  fi>Uows: 
the  inside  of  the  box  is  octagon,  to  prevent  the  wheels 
turmug  on  the  axle ;  or,  if  the  box  is  made  .to  turn  on. the 
axle,  there  will  be  less  friction.  To  the  outside  of  the 
box  there  is  a  flanch,  about  four  inches  or  more,  as  mAoy 
as  may  be  necessary ;  by  the  side  of  which  are  fitted  thf 
spokes,  which  are  likewise  placed  by  the  side  of  eael| 
other  within  the  flanch*  ^h&x  a  sliifting  flanch,  with  a 
hole  made  for  the  box  to  pass  through,  is  with  4  screws 
bolt  through  each  spoke  and  both  flaoches,  fastened  by 
Dieaos  of  these  bolts  to  the  fixed  flanch,  which,  is  cast  or 
wrought  to  the  box.  In  consequence  of  these  flahches 
and  bolts  ypu  have  no  wood,  stock,  or  nave,  and  the 
spokes  are  more  secure,  and  fit  to  be  eicposed  to  the  wea^ 
tber  without  ii\|ury.  The  other  parts  of  the  wheel  are 
made  in  the  usual  way  ;  the  axle  is  made  of  iron  or»other 
strong  metal,  with  octagon,  square,  -or  other  shaped 
arms  tq  fit  the  cast-iron  or  brass  boxes,  with  octagon, 
square,  or  other  shaped  boles.  On  tho  axle  are  turned 
round  collars  at  the  breadth  of  the  shafts,  where  there  are 
fastened  proper  coupling  irqns  (or  of  brass,  or  other  fit^a* 
tertal)  fo|^  the  axle  to'work  in,  (9ne  over  the  other  ;  the  a^tfi 
is  properly  secured  by  means  of  screw-bolts  or  o^her  f48^. 
Vpt,  IX, — Second  Seriii?.  L  I  tcning 
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tening  through- each  coupling  iron,  so  that  the  axle  it 
fitted  on  the  upper  side  of  the  shafts,  by  which  meaoa 
the  weight  of  the  machine  is  hung  by  or  upou  the  coil* 
phng  irons  where  the  axie  turns.  On  the  axle  is  fitted  a 
tooth- wheel,  of  about  twelve  inches  diameter,  which 
works  in  a  pinion  of  al>out  three  inches  and  a 'half  dia* 
meter  fitted  to  vthe  plank  under  the  axle.  Under  this 
pinion,  on  the  same  spindle,  is  fixed  a  tooth»wheel,  of 
about  twelve  inches  diameter,  which  turns  the  knifo* 
pinion;  This  pinion  is  so  called  because  it  has  a  hole, 
about  three-fourths  of  an  inch  square,  throbgh  it ;  and 
b;  means  of  these  wheels  the  knife  makes  near  eteven  re- 
volutions to  one  of  the  carriage  wheels.  The  knife  or 
cutter  may  be  made  of  any  diameter  agreeably  to  the 
power  you  mean  to  apply  «to  the  machine  ;  for  a  man's 
power  about  one  fbpt  eight  Inches  is  sufficient  for  any 
purpose ;  if  for  a  horse,  about  three  feet.  The  knife  is  a 
xrrought  or  cast  steel  plate,  circular,  of  about  one  foot 
eight  inches  diameter';  the  whole  of  the  circumference  is 
made  peifectly  sharp,  and  fitted  o.n  a  spindle,  which  fits 
the  square  hole  through  the  knife^pinion  ;  the  upper  end 
4>f  which  has  a  screw,  to  adjust  the  knife  to  any  heigbt 
above  the  ground,  and  as  it  revolves  paraiM  to  the 
ground,  if  it  meets,  as- it  is  carried  along  by  the  carriage, 
tvith  any  obstruction,  it  will  immediately  fly  up  through 
the  bole  above  described  without  stopping  the  machine, 
and  adjust  itself  again  as  the  obstacle  is  removed. 

Leader^  to  ^ke  up  tha,  Grass,  pr  Corn  where  it  is  }ai(l  with ' 

the  Wind  or  p(heiiiifise. 

"  As  this  machine  is  driven  before  the  man  or  horse, 
there  is  fitted  an  iron  or  cfthcr  metal  stay,  about  half  an 
inch  diameter,  leading  ffoin  the  fore  end  of  each  shaft 
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down  to  the  knire,  where  they  are  screwed  A)  a  piece  of 
iron  or  other  metal,  in  the  iform  of  a  cross,  or  any  other 
|>roper  shape,  whose  ends  are  above  the  length  of  the 
diameter  of  the  knife,  one  oh  each  side  and  one  Behmd. 
On  this  cross  is  fijced  a  c6ntr^  for  the  kilife  to  work  on^ 
by  which  means  the  knife  is  6xed  at  the  under  side  as 
well  as  through  the  l>qnare  of  the  pinion  ;  it  likewise  se^ 
tures  the  ends  of  the  leaders  do'^n  to  the  knife.  lii  the 
front  of  these  leaders  project  two,  three)  or  more  ho)*!}^, 
of  iron  or  other  metal,  about  two  inches  long)  or  .more 
if  necessary,  parallel  to  the  ground,  divided  between  the 
length  of  the  leaders  ;  the  upper  edge  sharp,  (or  other- 
wise, as  may  be  necessary,)  to  cut  where  it  meets  with 
any  grass  or  corn  entangled  together.  By  means  of  tlie 
leaders  and  horns  all  grass  and  corn  will  be  taken  up 
and  led  to  the  knife,  and  not  missed  or  passed  over. 
The  ends  of  the  shafts  make  the  handles  for  the  povyer 
(as  man  6r  horse)  to  drive  the  machine  before  them. 

The  above  description  is  for  the  machine  to  be  so  mad^ 
that  all  the  work  is  hung  to  and  before  the  axle  if  it  is 

'  necessary.  The  whole  may  be  placed  a,bove  the  axle,  ad 
circumstances  may  require^  where  it  is  to  cut  very  high 

'  from  the  ground  ;  in  that  case  the  knife  or  cutter  is  to  bd 
taken  out  of  the  ^cket-pinion,  and  replaced  in  the  tta- 
der  side  of  the  axle,  as  before  described. 

Mote.  This  description  is  for  grass,  corn,  &C.  &c. ;  but 
the  machine  may  be  made  of  any  other .  dimensions,  ai 
circumstances  may  require. 

In  witness  whereof,  &c. 
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(CoMiRued  from  Page  1^3.) 

CHAPTER  XI. 

Sea  Weeds, 

W  HEltEVER  these  are  to  be  bad,  tbe  farmers  ose 
tbem  with  uniform  success.  Sixty  years  ago  the  use  was 
ho  groat  and  decided  in  Scotland,  that  l^nd,  which  with- 
out weeds  woiSld  let  at  only  lO^.  per  acre,  let  with  it 
from  205.  to  40^.  The  best  sort,  and  the  most  durable, 
is  cut  from  rocks  at  low  water  ^.  In  Caithness  they  form 
composts  of  it  with  earth,  kept  from  six  to  twelve  months. 
In  the  Hebrides  it  gives  only  one  tolerable  crop.  And 
in  Argyleshire  they  found  most  advantages  on  peat  moss 
or  boggy  land  f.  But  Mr.  Somerville  remarks,  that  oa 
the  coast  of  Haddington  they  use  it  fresh,  in  which  state 
one  load  is  of  more,  service  than  two  which  have  fer- 
mented in  a  heap.  •  Nearly  the  same  effect  has  been  ex- 
perienced  in  the  Isle  of  Thanet.  It  will  be  found  the 
same  every  where,  and  with  nine  substances  out  of  ten.  » 
Such  remarks  combine  with  the  question  of  loog  and 
short  dung. 

CHAPTER  XII. 

Potut  and  River  Weeds. 

Two  or  three  very  intelligent  farmers  in  Norfolk  have 
found  great  benefit  in  cutting  these  weeds  just  before  tbe 
last  ploughing  for  turnips,  and  spreading  them  as  a  ma- 
nure for  that  crop.    That  great  cultivator  Mr.  Coke  thus 

•  Maxwell. 

.t  Statistioftl  Account  of  Scotland,  Vol.  VIII.  XII.  XIV. 
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tl&rA  his  lakie  (every  ytot.  A  correspondent  of  the  JBath 
Sociiety,  Mr.  Wagstiiff,  values  them  load  for  load  as 
dung ;  and  in  another  trial  the  following  barley  superior 
to  that  whith  followed  dunging  for  tutnips  *.  I  have 
not  known  composts  being  made  with  thHn  ;  it  woold  ht 
an  absurdity. 

CHAPTER  XIIL 

Hemp  and  Flax  Water. 

In  Yorkshire  they  observe  that  the  grass  grows  doubly 
where  flax  is  grasKd,  which  shews  that  all  thie  putrid  wa- 
ter of  the  pits  should  be  used  as  manure  f. 

The  very  ingenious  Mr.  Billingsley  carted  flax-water 
on  his  land,  and  the  effect  was  extraordinarily  great ; 
superior  to  animal  urine  %•  These  very  valuable  bints 
should  be  pursued.     And  wherever  convenient  ponds  or. 

•  •  *  • 

reservoirs  are  on  a  farm,  one  at  least  should  be  half  filled 
ifi  summer  with  greeh  weeds  for  the  puti^id  water^  wbic4 
would  soion  be  the  result. 

CHAPTER    XIV, 

Burnt  Vegetables, 

Under  the  head  of  Paring  and  Burning,  some  expla-* 
nations  relative  to  this  subject  were  given  ;  and  it  is  .to 
be  rem^mberedf  that  the  qualities  of  the  ashe^  of  all 
burnt  vegetables  (except  inarine  plants)  liave  a  pretty 
neai'  resemblance ;  some  abounding  with  larger,  and 
others  with  smaller  portions  of  alkaline  salts.  There  is, 
however,  a  circumstance  of  practice,  which  has  taken 
|)lace  iti  Some  districts  in  Lincolnshire,  which  should  be 
mentioned  ;  and  that  is,  the  burning  straw  upon  turnip- 

*  Baih  Sociciy's  Papert,  Vol.  IV.  V. 
t  Middkton's  Ann.  Vol.  XIV. 
X  import. 
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land  just  before  sowiDg.  From  three  to  five  tons  ptf 
acre  are  evenly  spread,'  and  then  set  fire  to ;  it  has  been 
compared  with,  and  found  ftuperior  to^.  common  dung* 
ing.  Other  facts  iihich  combine  with  th>s^  are  the  prac-b 
tice  in  the  fens  of  Carobridgeshirey  &c.  of  burning  very 
atout  oat-staobles  reaped  high,  as  a  preparation  for 
wheat,  which  is  found  both  to  clean  and  improve  the 
land  ;  and  that  of  burning  straw  in  the  Lincolnshire  way 
for  turnips  also,  ivhich  is  the  common  husbandry  in  the 
Pyrenees.  It  is  sufficient  to  mention  these  practicies. 
Everv  Enlightened  reader  will  see  the  necessity  of  many 
experiments  carefully  made  before  conclusions  should  be 
drawn* 

CHAPTER  XV. 

Ploughing  in  Green  Crops. 

This  husbandry  has  for  ages  been,  practised  in  this 
kingdom,  and  is  commouMn  many  others.  Yetthere* 
ports  of  individuals  of  their  success  have  not  been  uni- 
form \  many  have  found  httle  advantages  from  it.  The 
practice  however  keeps  its  ground  in  every  country,  and 
is  found  by  some  persons  singularly  beneficial.  In  all 
such  cases  it  is  absoltitely  necessary,  when  every  circum- 
stance of  a  trial  be  not  carefully  registered,  to  consider 
only  the  results  which  are  successful. 

If  gi'owing  vegetables  turned  down  prove  iii  many 
cases  to  be  good  manure,  it  cah  be  only  from  their  fer- 
mentation gradually  convertirig  them  into  the  food  of 
plants.  And  in  the  cases  where  the}'  do  not  operate,  it 
must  necessarily  be  ftom  some  circumstances  of  bad  ma* 
nagement  or  inattention,  wliich  counteract  the  obvioul 
tendency  of  the  substances  to  that  conversion  which  is  * 
necessary  to  enable  them  to  act.  We  have  already  seen 
that  txety  vegetable  particle  undei^  the  surface  dissolves^ 
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and  yields  gasses,  which  may  either  be  taken  up  by  the 
foots  of  plants,  or  carried  away  by  the  atmosphere.  Bat 
crops  may  be  so  imperfectly  buried  at  to  conrey  thoso 
gasses  into  the  air,  instead  pf  retaining  them  in  the  soil.  If 
this  point  be  not  carefully  attended  to,  failures  may  res^ 
sonably  be  expected.  What  has  been  observed  concern* 
ing  long  fresh  dung  is  applicable  here ;  and  it  accounts 
for  variations  in  ttie  results  reported.  The  only  way  of 
proceeding  is  to  roll  down  the  crops  with  a  barley-roller, 
aqd  add  a  sMm-coulter  to  the  plough,  going  in  the  same 
({irection  as  the  roller,  to  plough  six  inches  d^p^  To 
have  np  other  successive  tillage  than  scuffling  shallow  oil 
the  surface.  This  is  an  operation,  the  efiect  of  which  de- 
pends exceedingly  on  the  execution.  It  usually  answers 
better  for  a  summer^s  sowing,  as  of  turnips,  or  eftrly 
viqter  tares,  than  for  late  ^ut^mpal  sowing^. 

GENERAI,   REMARKS. 

.  Here  are  fifteen  sorts  of  manure,  which  are  usually  to 
be  procured  on  most  fiinus.  In  the  ealcareous  class,  lime, 
marie,  chalk,  or  lime-stone.  Sand  or  clay.  Burnt  earth. 
Paring  and  .  burning.  The  farm-yard  and  sheep-fold  } 
find  ploughing  in  green  vegetables.  The  dung  of  the 
^rm-yard  may,  on  all  arable  farms,  manure  from  one^ 
sixth  to  one-fourth  of  it,  or  from  17  tA  25  per  cent.  By^ 
a  proper  course  of  crops  and  layers,  a  certain  portion 
may  be  pared  and  burnt ;  and  at  least  10  per  cent,  ma-» 
nured  by  ploughing  in  green  vegetables.  A  good  ma- 
nager may,  by  these  three  exertions^  manure  more  than 
one-third  of  his  arabte  land  every  year ;  which,  with  a 
right  application  of  calcareous  manures,  will  keep  any 
|^rf4  il)  beart|  and  regularly  in  a  state  of  improrement, 
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P  A  R  T     II. 

Of  purchased  Manures. 

IT  will  tend  to  shorten  the  enquiry,  if  these  be  divided 
into  those  tf  the  three  kingdoms  of  nature. 

1.  AnimaL 

2.  Vegetable, 
•3.  Fossil. 

*  The  situation  of' a  fSurm  must  necessarily  govern  all  ex^ 
ertions  in  the  purchase  of  manures,  fiut  there  are  few 
fpots  wher9  something  may  not  be  done  in  this  way» 

CHAPTER  I. 

Of  Aninial  Manures. 
Under  this  head  may  be  inc)uded|   * 

1.  Night-soil.  6.  Fish, 

3.  Bones.  7-  Talloir..chandler'8  graves. 
S,  SbeepVtrotters.        8.  Woollen  rags. 

4.  Hair.  9.  Currier*s  shavings. 

5.  Feathers.  ]0.  Horn  shavings. 

I  shall  first  give  a  view  of  the  common  practice  in  the 
fise  of  these  manures,  and  then  consider  them  collectively 
under  the  heads  pointed  out  by  the  Society^ 

§  l.—Night'Soil. 

TbiB  panure  is  to  be  bad  in  quantities  only  in  the  Qeigb«> 
bourhood  of  cities.  In  the  vicinity  of  London  it  is  largely 
Bsed ;  and  I  have  had  during  several  years  much  experi.* 
ence  in  its  application.  The  common  (yiantity  for  av^ 
acre  is  a[)out  two  l^^ndred  bushels,  but  I  h^ve  tried  it  ia 
larger  portions.  It  iis  the  best  of  all  manures ;  and,  if 
dry,  the  cheapest.    It  does  e<}uaUy  wcJl  on  all  soils j^  and 

for 
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for  dl  crops ;  but  the  most  profitable  application  in  which 
I  used  it  has  been  for  grass  lands,  and  spread  after  clear^ 
ing  away  the  hay ;  bat  I  hare  spread  it  in  all  seasons^ 
and  found  the  benefit  immense.  If  kept  dry  it  is  worth 
3d.  per  bushel,  and  may  be  had  at  that  price.  But  if 
quite  pure,  and  in  powder,  I  would  give  6d.  pet^  bushel 
.  for  it,  rather  than  forego  the  use.  It  is  very  durable  in 
effect.  Of  all  other  manures  it  is  in  a  state  of  powder 
the  best  for  delivering  by  drill  cups,  with  turnip-seed,  in 
the  manner  lately  practised  by  Mr.  Coke,  at  Holkam, 
Fith  rape-cake  dust. 

§  2. — Banes. 

Used  to  a  considerable  extent  about  London.  The 
quantity  five  or  six  loads  per  acre,  to  the  amount  of  two 
hundred  and  fifty  to  three  hundred  bushels,  but  varying 
according  to  the  practice,  and  opinions  of  individuals. 
;  They  are  collected,  broken,  and  boiled  for  the  grease, 
and  then  sold  to  the  farmers.  Some  years  ago  they  were 
to  be  had  for  id.  per  bushel,  but  have  risen  to  nearly 
treble  that  price,  and  in  some  places  even  more.  I  have 
used  them  largely,  and  found  them  .excellent  for  pota- 
toes ;  they  do  best  on  strong  soils,  and  their  duration 
exceeds  that  of  all  other  manures.  The  effect  has  been 
seen  for  above  ttltrty  years.  The  dust,  the  refuse  of  bone- 
manufacturers,  is  used  also  to  excellent  purpose.  This 
is  well  adapted  to  cup-delivery  in  drilling  any  sort  of 
seeds. 

§  3^ — Sheep* s  Trotters. 

These  are  a  powerful  manure,  and  usually  sold  by  the 
quarter,  with  feltmongers'  cuttings.  The  price  some 
years  past  was  4s.  per  quarter ;  but  in  the  scarcities  they 
advanced,  and  have  not  again  fallen.  Four  or  five  quar- 
ters per  acre  is  the  common  dressing ;  but  I  have  known 

Vol.  IX*—- Second  Series.  M  m  eight 
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eight  spread.  The  effect  is  great.  They  should  lie 
ploughed  in  not  lete  than  six  inches,  with  a'  skkki  cbdle^  | 
or  vermin  and  dogs  will  be  attmcted. 

^  4. — Hair. 

Hogs*  hair  is  sold  in  great  cities  from  Is,  to  U.  Sd.  per 
bushel,  pretty  well  squeezed  into  the  measure ;  but  de- 
pending,, as  in  all  uncertain  measures,  on  the  attenttoa 
of  the  purcliaser :  from  sixteen  to  twenty-five  bushels  |wr 
acre,  tbe  common  quantity, 

§  5. — Feathers. 

These  are  found  to  be  a  powerful  manure.  I  bare 
Icnown  them  bought  at  Is.  6d,  per  bushel,  lying  close,  in 
't  p  »i-tIy-clotted  state;  and  twenty^five  bushels  an  acife 
spread  with  mtich  success.  But  it  in  r.:.;i>tered  that  tfea 
iiusliots  an  acre  vielde  1  fort^-re'ght  bushels  of  white  wheat. 
The  same  land  unoianuicd  gave  but  twenty^ight  ^. 

§  6.-— /^wA, 

Every  sort  of  refuse  fish  is  one  of  the  mos*  d!ecttir^ 
manures  that  can  be  carried  into  our  fields.  The  wbal6 
WubWr  offal  is  every  where  applied  to  this  use,  aiid  nes- 
rer  fails  of  giving  great  crops  wherever  spread.  The  re* 
fuse  of  the  pilclmrd  fishery  in  Cornwall  Seserves  the  same 
remark.  They  are  dressed  with  bay-salt ;  the  refuse  soli) 
at  ^rf.  per  bushel ;  and  immense  crops  of  barley,  even  t^ 
ninety  bushels  per  acre,  are  said  to  have  been  gained  by 
their  application  f.  Herrings  in  a  plegtiful  take  have 
]i>eeQ  applied  to  the  same  use  in  Scotland.  In  Dorset- 
shire,  Mr.  Davis,  of  Swire,  spread  them/r«A,  at  is.  per 
load,  thin  ov6r  a  field,  and  ploughed  them  in  for  wheat. 

^  Bath  Memoirs,  vol.  I.  f  Report. 
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The  crop  was  so  rank  that  it  was  entirely  laid  before 
harvest  ^«  And  in  the  fens  of  Cambridgeshire^  Lincoln, 
and  Norfolk,  the  little  fish  called  sticklebacks  periodically 
swarm  in  the  rivers  to  that  degree,  that  a  labourer  has 
earned  45.  per  diem  by  selling  Ihem  to  the  farmers  at  |</. 
per  bushel.  They  are  now  risep  to  6i^.  and  id»  and 
great  sums  are  thus  invested  for  forming  composts.  Ma« 
jor  Cartwright,  near  Boston,  found  them  to  exceed  whalf 
refuse,  probably  because  used  in  a  fresher  state. 

§  7. — Graves.  , 

Tallow-chandlers*  refuse  is  purchased  at  from  2s,  to  5s. 
per  cwt. ;  and  from  ten  to  fifteen  cwt.  are  commonly 
spread  .per  acre.  I  have  seen  remarkable  effects  from 
ihem  in  turnip  crops,  on  poor  sandy  soils.  Dr.  Wilkin- 
son, of  Enfield,  fbond  them  far  superior  to  dung  for  that 

crop. 

§  ^.-^WooUen  Sags. 

The  price  of  these  have  varied  of  latie  years  considera- 
bly ;  frosa  Sx.  to  1^.  6d.  per  cwt.  Chopping  them  into 
.small  pieces  is  6^.  per  cwt.  From  five  to  twdve  cwt. 
have  been  used.  It  has  been  an  observation  of  the  Hert- 
(jardahire  fiaurmers,  that  they  do  best  on  dry  and  sandy 
lands.  They  not  only,  in  common  with  all  animal  aub- 
.fltancts,  become  die  food  of  plants,  but  also  attract  and 
Mtain  muoh  moistuve  from  the  atmosphere.  Dr.  Culloa 
fimnd  that  they  have  a  sensible  n&ct  ^  six  years. 

§  9. — Curriers^  Shavings, 

Aq4  furriers*  clippings  are  bought  at  London  4tt  about 
Id.  per  b\ishel,  hut  the  price  varying  with  times.  Whia 
^oco  .sells  well,  these  and  other  manures  are  eagerly 
*)M|;1<  for,  j^Rd  at  hi^h  prices ;  but  in  bad  tijoa^  ibp  ^^ 

•  Report. 
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inand  is  slack,  and  the  price  falls.     Thirty  bushels  per 
acre  are  a  common  dressing.    They  do  best  on  dry  soils. 

^  10. — Horn  Shavings, 

These  also  are  bought  at  about  \d,  per  bushel,  and 
tbicty  sown  per  acre.  They  are  almost  equally  applica- 
ble to  all  soils,  but  do  best  in  wet  seasons.  The  coarser 
sorts  are  cheaper,  but  inferior  in  effect,  though  more 
durable. 

§  1 . — The  Nature  and  Properties  of  these  Animal 

Substances. 

All  animal  substances  are  resolvable  into  hydrogen,  nz« 
trogen,  oxygen,  carbon,  phosphorus,  and  sulphur ;  that 
b,  they  contain  the  principles  which  by  evety  consistent 
theory  of  vegetation  are  necessary  to  the  food  of  plants, 
already  supported  by  earth,  air,  and  water,  the  two  lat* 
ter  certainly,  and  probably  the  former  likewise,  formed 
of  these  simple  principles.  The  practice  of  the  farmer 
here  goes  hand  in  hand  with  the  philosophy  of  the  che- 
mist ;  for  every  husbandman  knows,  or  ought  to  know, 
that  every  animal  matter  whatever  will  fertilize  bis  fields. 

The  nature  of  these  bodies  can  scarcely  be  mistaken ; 
and  it  should  be  more  generally  known,  that  it  is  the 
same  in  alL  When  any  of  them  are  found  more  rieh  than 
others,  it  depends  merely  on  a  greater  ease  of  dissolu- 
tion ;  some  run  into  fermentation  sooner  than  others,  but 
they  all  ferment ;  and  by  that  intestine  motion  produce 
more  or  less  of  the  same  principles. 

The  difference  in  their  active  properties  depends  on 
this  circumstance.  Bones  will  last  twenty  years ;  but 
urine  begins  to  act  immediately,  and  has  a  short  dura- 
tion :  but  every  one  agrees  in  the  main  point,  of  yield- 
ing the  food  of  plants. 
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§2. — Preparation;  State;  Application* 

There  is  but  one  point  here  to  be  considered  condst- 
ently  with  any  degree  of  brevity ;  aqd  that  is,  the  ques- 
tion which  arises  with  sontit,  whether  to  apply  them  im- 
mediately to  the  soil^  or  prepare  .them  by  fermentatioa 
in  a  compost  or  dunghill  ? 

The  common  practice  with  much  the  greater  part'  of 
these  manures  is  tq  apply  them  in  the  state  they  are  pur- 
chased ;  and  this  conduct  combines  with  a  question  be« 
fore  discussed,  of  fresh  and  rotten  dung.  If  every  parti- 
cle  is  sure  to  dissolve  in  the  soil,  and  by  dissolution  yield 
those  first  principles  of  these  bodies  just  recited,  for  what 
purpose  should  a  previous  fermentation  be  excited  to 
produce  gaseous  matters  evaporable  in  the  moment  of 
their  production,  and,  if  not  buried,  carried  off  by  tfao 
atmosphere  ? 

Horn  shavings  in  a  heap  would  become  mucilage,  yet 
the  best  farmers  all  sow  them  without  preparation ;  and 
the  more  the  subject  is  examined  the  wiser  will  their  con- 
duct appear.  All  turns  on  the  dissolution  of  a  single  par- 
ticle— a  point  of  vast  importance,  which  pervades  and 
ought  16  govern  the  whole  theory  of  manuring. 

The  result  will  be  found  consistent  with  the  more  ge« 
netal  practice.  All  these  substances  should  be  applied  to 
the  3oil  as  soon  as  the  farmer^s  convenience  and  the 'State 
of  bis  fields  will  permit. 

§3. — Season;  Quantity;  Soil. 

The  farmer,  by  purchasing  these  manures  in  January, 
has  or  should  have  a  power  of  storing  them  free  from 
.rain  or  wind,  and  consequently  of  using  them  at  the  sea- 
son that  best  suits  his  purpose.    The  only  one  praperbf 
applicable  as  a  top  dressiftg^  is  nigUt-soii  dry  and  in  pow- 
der; 
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der ;  all  the  n»t  sbould  be  ploughed  in  as  9oon  as  spread* 
There  are  authors  that  rccommetid  sowing  all  or  ipqat 
nantires  in  this  method,  which  is  consistent  only  with 
the  supposition,  that  as  they  dissolve  tlie  atmosphere  does 
not  carry  them  away*  The  absurdity  is  self-evident.  In 
proportion  to  the  ease  and  susceptibility  of  fermentation, 
they  ought  to  be  spread  as  soon  as  may  be  before  the 
seed  is  sown.  The  quantity  commonly  applied  has  been 
mentioned  under  the  respective  heads. 
'  As  to  joily  all  animal  substances  act  as  manures  powers 
fully  on  all ;  but  the  fermentation  and  consequent  disso- 
lution will  depend  very  much  on  its  being  loose^  friable^ 
and  neither  quite  dry  nor  very  wet.  On  heavy  clay  soik 
Ihey  will  not  act  with  the  same  energy  as  on  loams,  good 
sandj  and  the  drier  calcareous  earths.  But  bones,  ha* 
Ting  a  mechanical  effect  as  well  as  a  fertiliziog  oae^  are 
^cellent  on  such  land. 

CHAPTER  n. 

0/  Vegetable  Manures. 

The  manures  from  (he  vegetable  Juflgdomnliiob  en 

«ost  comoionly  applied  are, 

# 

1 .  Wood-ashes.  6.  Potash  waste* 

d.  Peat-ashes,  7.  Sugar-bakers  wa^e, 

3.  CoaUashes  *•  8.  Tanner^s  bark. 

4.  Soot.  f.  Salt-dust. 
6.  Peat-dust.  10.  Rape-cake. 

*  Tlie  tDppoied  vtgetable  origin  of  coal  woald  not  justify  this  elis- 
«M!e»tion ;  but  h  will  conduce  to  dcaroeM  to  smogeaU  asbet  in  tba 
tame  difiimu 
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§  1. — Waod-Ashes. 

From  several  experiments  which  I  inade  in  conse- 
quence of  Mr.  Hazenfratz  starting  a  query,  whether  al« 
kalis  were  a  manure,  I  found  that  peari*ash  is  a  very  pow- 
erful one ;  and  that  it  had  also  the  remarkable  property 
of  acting  on  charcoal  (though  not  by  fusion  *)  by  mere 
mixture  and  solution  in  water.  The  nature  of  wood* 
^hes  is  well  kdown ;  and  wherever  tried  they  have  proved 
a  valuable  manure.  They  evidently  act  by  their  alka* 
kine  salt  as  well  as  by  classing  among  the  substances 
which  have  passed  the  fire ;  the  efiect  of  which  operation 
in  ^very  degree  of  heat  (small  as  well  as  great)  is  by  no 
tneans  well  understood.  According  to  Mr.  Kirwan,  they 
contain  some  phosphorated  selenite;  common  salt  and 
Glauber's  are  also  found  in  them  in  small  quantities ;  all 
which  in  a  small  dose  accelerate  putrefaction.  *They  at' 
tract  carbonic  acid  flrom  the  air  f.  I  have  had  experi- 
ence of  their  use  on  gravel  and  loams  both  dry  and  wet, 
aiid  never  used  them  without  good  effect.  The  spring  is 
the  proper  [Reason,  and  succeeding  rain  of  much  import- 
ance.    I'orty  bushels  per  acre  the  common  quantity. 

§  2. — Peat'Ashes. 

In  most  countries  where  peat-bogs  are  found,  the  ashes 
are  a  common  manure.  Their  value  usually  depends 
on  the  blackness  and  density  of  the  peat  that  is  burned. 
Those  of  the  Newbury  peat  are  the  most  celebrated,  and 
len  or  twelve  bushels  an  acre  is  a  common  quantity : 
whereas  in  other  countries  twenty  to  forty  have  bc^eti 
usually  applied.  This  fliifefence  is  the  result  of  he  com- 
ponent parts  of  the  ashes.    One  hundred  grains  of  tbs 

Newbury  contain,  according  to  Mr.  Davy, 

•  » 

•  RoudlCf  Fouieroy.  f  BriesUey. 

Oxyd 
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Oxyd  of  iron  .-------48 

Gypsum      ---------32 

Muriate  of  sulphur  and  of  potash       -    20 
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Where,  these  ashes  are  used  with  great  success,  there  is 
probably  a  deficiency  of  iron  in  the  soil.  Similar  is  the 
result  of  uncommonly  fj^rrilginous  peat-ashes,  in  Bedford- 
shire, when  used  on  the  chalk  hills  of  Dunstableu 

The  great  effects  which  on  some  soils  attend  the  .use  of 
five  or  six  bushels  per  acre  of  gypsum,  prevents  us  bow- 
ever  from  concluding  that  the  whole  benefit  of  the  peat- 
ash  is  from  the  oxyd  of  iron  ;  this  will  depend  on  the  soil 
which  may  possess  iron  enough  (all  have  some) ;  and  in 
that  ca8«  the  gypsum  may  be  important.  In  the  New- 
bury peat-ash  no  alkaline  salt  is  found.  Lord  Dundonald 
'  says,  it  is  not  found  in  any  ;  yet  some  authors  have  told 
us  that  it  contains  a  twenty-second  part  of  fixed  alkali ; 
but,  although  peat-asbes  contain  no  alkali,*  the  ashes  of 
surface-turf  on  a  peaty  soil  do  contain  them,  of  which 
many  cases  have  occurred  ;  amongst  others,  see  Brussels 
Mettiqiils.  Their  eSect  is  greatest  on  dry  friable  soik. 
On  stiffisr  ones  the  quantity  used  is  larger ;  and  on  some 
days  they  have  been  tried  with  very  little,  if  any  e£Fect. 

« 

§  3.' — Coal' Ashes 

Are  used  all  over  the  kingdom.     The  quantity  is  from 

'fifty  to  two  hundred  busliels  per  acre.     Ail  sorts  of  ashes 

have  been  found  most  effective  wjjien  spread  on  clover, 

.sainfoin,  or  other  seeds  in  the  spring.     They  are  good 

also  on  grass  lands,  and  are  by  many  used  on  green 

'  wheat.    The  eflect  is  considerable  in  Hertfordshire,  of 

fifty 
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fifty  to  sixty  biwhels  on  dry  chalk  lands.  They  answaf 
best  of  all  on  dry,  sound,  rich  loams;  ImK  on  clays,  and 
tret  gravels  and  loams,  they  make  a  very  poor  return. 
Mr.  Datiy  of  Kent,  compaT^ed  the  finely-sifled  ashes  of 
London  with  the  coAi^ne  ashes  and  cinders  of  Cliatham  bar* 
rocks,  not  kept  iinder  cbvtv^  and  iheso  last  much  ex<« 
eeeded  the  others  in  ralue.  These  ashes  contain  carbon^ 
and  hydrogen,  a  p^reat  quaritity  of  carbonic  acid  gas,  and 
some  iron.  Our  kno\T ledge  of  them  and  .their  properties 
is  very  imperfect. 

§  4. — Soot. 

This  substance  is  composed  of  oil,  vdlatsle  aikali,  itmy* 
bon,  and  earth ;  coosequently  of  (hydrogen,  nitvogen^ 
carbon,  and  phoapliorus.  Nci  wonder,  th^rfore,  thictte 
ahould  be  fqpxid  a  very  powerful  manure.  •  Ail  itscom^ 
ponent  parts  are  also  in  a  state  of  such  minnte  divigii)n^ 
that  they  are  not  only  waslicd  into  the  soil  by  a  single 
shower,  but  convertible  immediately  into  the  food  of 
plants.  The  effect  is  visible  after  rain  in  a  few  days* 
Twenty  bushels  per  acre  are  the  more  common  (juanlitv^ 
applied  in  the  spring  to  green  wheat  or  clover.  The  ef- 
fect is  great  on  most  soils,  least  upon  strong  or  wet  claj. 

»     §  5. — Peat'Diist, 

If  the  peat  be  black  and  solid,  it  is  resolvable  into  a 
greater  proportion  of  hydrogen  gas  than  must  oth^r  «ab« 
stances.  And  as  it  will  hereafter  be  sl>ewn,  tliat  this  ga# 
is  one  of  the  most  powerful  manures  whi<:h  can  be  ap»- 
plied,  it  is  consistent  with  chemical  principles  that  if 
jihould  operate  as  a  .strong  manure.  IMan^  peats  contain 
also  much  iron;  and,  conseqiicrtly^  if  the  eoW  be  dc&* 
cient  in  that  substance,  it  must  l>e  farther  beneficial, 
i^nother  quality  is  its  strong  utti^actiao  of  luimidtty^  which 
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lenders  it  very  advaotageoos  on  dry  tandj  scnls.  The 
vse  of  it  as  a  manure  is  by  no  means  so  general  as  it 
might  be.  But  in  Bedfordshire,  and  the  neighbouring 
part  of  Hertfordshire,  this  application  of  a  very  ferm- 
ginoos  peat  is  well  known  and  practised. 

Some  scattered  experiments  hare  been  made  which  are 
interesting  *•  Mr.  Farey  asserts  it  to  be  the  best  possible 
dres^og  for  onions. 

§  6. — PoCask  Waste. 

The  makers  of  potash,  if  they  do  not  farm  themselves, 
sell  large  quantities  of  their  waste,  which  consists  of  lix- 
iviated wood-ashes.  They  arc  not  a  powerful  manure  ; 
and  no  wonder,  after  the  alkaline  salt  is  extracted.  Ten 
loads  an  acre,  or  three  hundred  and  fifty  bushels,  are  a 
common  quantity.  They  do  good  on  low  meadows,  and 
in  general  on  all  grass  lands. 

§i7. — Siigar-Bakers'  Waste. 

I  never  tried  this  manure,  but  I  have  been  informed 
that  it  is  a  powerful  one.  There  are  not  more  than  five 
or  six  places  in  the  three  kingdoms  where  it  is  to  be  pro- 
cured. I  have  not  yet  found  that  sugar  itself  acts  as  a 
manure,  which,  however,  demands  farther  trial,  as  it 
ought  to  be  powerful. 

§  8. — Tanners^  Bark, 

The  tanning  principle  is,  I  believe,  in  all  cases  hostile 
to. vegetation.  Whatever  benefit  is  derived  therefore 
from  the  application  of  tanners*  waste,  must  arise  citlier 
■from  the  lime  or  the  animal  impregnation.  I  have  tried 
1)aTk  more  than  once,  to  the  qmmtity  of  two  or  three 
waggon-loads  J  but  I  could  not  perceive  the  smallest  be- 

«  AtuioI*,  vol.  XX.    Wright's  Husbandry,  vol.  III. 
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nfefit  derived  frum  it  during  two  years.    Whether  or  not 
it  afterwards  yielded  any,  1  am  not  able  to  speak  ;  and  it^ 
would  depend  on  the  manures  afterwards  added.     If  ase- 
fui  any  where,  it  ought  to  be  on  calcareous  soils.    Mixexii 
with  lime,  it  has  been  found  useful  in  Warwickshire  *• ' 
With  Mr.  Townley  it  did  mischief.     Land  without  ma^ 
Dure  gave  134  bushels ;  with  stable-dung  315 ;  bark  31  t«T 

§  9.—Malt'Dust. 

There  is  no  part  of  the  kingdom  in  which  this  sub^' 
stance  is  not  applied  as  a  manure,  and  every  where  with 
success.  Besides  this  general  experience,  a  few  partis 
cular  experimentif  have  been  made  on  it.  Mr.  Plower,  of 
Northamptonshire;  compared,  ),  malt-combs,  2,  ground 
bones,  3,  horn-shavings,  4,  stable^dung,  5,  salt,  6,  Van 
Haake's  powder,  on  grass  land.  The  order  of  success 
was,  1,  roalt-combs,  2,  stablo-ditng,  3  and  4,  horn>sha« 
vings  and  bone-dust,  which  were  equal :  salt  and  Vaa 
Haake  good  for  nothing  %.  Mr.  Middleton,  upon  a  tena-« 
cious  loam  on  a  yellow  elay  bottom,  tried  from  fifty  to 
sixty  bushels  p^acire,  and  found  the  benefit  considerable, 
ensuring  one  large  crop.  But  on  meadow  witl>  hay,  at 
5/.  a  ton,  it  only  repaid  the  first  cost  §.  Lisle,  who  was 
a  truly  practical  farmer,  used  this  manure  for  many  years* 
Eighty  bushels  ai)  acre  exceeded  dung  on  clay  land  for 
wheat,  and  gave  aii  improved  barley  crop^fter.  It  gave 
a  great  improvement  on  cold  grass  land  also.  The  kiln 
dust  that  comes  tbrougli  the  hair  cloth  was  used  ;  the  tail 
dust  was  applied  to  feed  pigs.  From  twenty  to  forty 
bushels  per  acre  are  applied  in  Hertfordshire.  I  have 
used  it  various  times,  and  on  several  soils,  and  always 
with  -sucpcss,  • 

•  Report.  t  Farn)<r*8  Magazine,  vol.  IV.  - 

t  ftf |>ort.  J  Society's  Traiisftciions,  vol.  XVII, 
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gn    On  thfi  ifatuTM  mi  Pr^^ticjf  of  M^nuresy 

m 

Tbe  €Btct  JttSiy  be  sttritxited  t<^  two  ciik>ttnistancse«| 
Fkst,  it  hA8  undergone  beat  which  we  have  found  .Aay 
have  effect^  the  causes  of  which  are  riot  well  understood* 
S^eondly^  u^d  chiefly,  it  contains  portions  of  the  germi* 
liatlng  parts  of  the  barley  in  the  saccharine  state ;  and 
eontahving  hydrogen  and  carboOi  cannot  fail  of  yield|D§^ 
|bt  direct  food  of  plants. 

B^beerr  in  pMimon  use  in  Norfolk  for  ii^iove  fifty 
fH)d  the  quantity  very  generally ^  while  it  was-  to  be  had* 
at  4L  and  4/.  ICkr.  pn^  fon,  ^as  half  a  ton  per  acre.  But 
ft  has  of  lat^  years  been  double  that  price,  and  tiio 
(Quantity  per  acre  has  been  lesscnec}  in  proportion  as  this 
price  advanced.  A  ton  >s  now  appliqd  to  three  acres) 
and  by  a  very  u.seful  practice  of  Mr.  Cokeys,  (tliat  of 
drilhng  it  in  prrufier  Xvith  turnip  seed,)  he  makes  a  ton 
do  for  Qve  or  six  acres.  Before  this  inveution  it  used  rq 
^  broken  into  vety  simU  pieces,  and  in  tlmt  state 
l^loiighed  ill  about  six  we^ks  before  the  seed  earthy  t€| 
give  it  time  ep  Aiascite  in  the  spit..  Ploughed  in  witb 
wheat  sctd  it  hath  been  found  mpre  forcing  to  the  crop 
than  either  dung  or  foid  ;  i)ut  tbe  turnips  after  the  wheat 
bave  not  been  so  good  as  after  those  niaitures  ''^.  The 
Man^uis  of  'Exeter  f  compared  two  (juartei^  per  acre  of 
]rape  dust,  at  Ms,  per  quarter ,-  against  two  drest^ingsi 
one  of  yard  d^ng,  the  other  of  lin»e ,  the  ^(otl  a  creacii 
Tinfto^tone ;  the  rape  dust  superior.  Malt  dust  and  soot 
^r  wheat  wefef  equal ;  but  r^^pe  dust  better  than  either* 
(The  operation  of  this  roan  are  is  as^naUIe  to  a  vfry  ob« 
fious  theory.  All  oleaginous  bodies  abound  greatly  witk 
hydrugcn  and  carbon,  their  utility  consequently  must  hg 

*  Anydt,  Toi  If.  t  Ibid,  vol.  XXIX. 
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Ve^criptwn  cf  an  improved  Door-Laich. 
/nveuted  bjf  Mr.  John  Antis,  cf  Fulntcip  war  Zeedi, 

*  With  an  Engraving.   ^ 

From  the  Transactions  of  the  Society  for  the  Encpur 
ragement  of  Arts,  Manuf  ctures,  and  Commerce. 

\jrhe  Silver  Medal  was  voted  to  Mr.  Avris/or  this  Invention. 

X  DO  not  doubt  btit  that  the  Society  are  persuaded  of 
the  necessity  of  having  a  door-Iateh  superior  to^  and  not 
9K>  liable  tq  be  put  of  order  as  those  hitherto  in  use,  in 
the  d()or4ocl(s  of  dining-rooms,  &c.  Some  tim^  ago  I 
piadu  an  attempt  to  contrive  such  a  one,  which  I  fixed 
into  a  small  bpx  by  itself;  I  have  now  tried  it  for  some 
years  in   my  own   liouse,   during  which  time   I  never 

<^ound  occasion  to  plean  or  to  oil  it.  I  at  that  time  thought 
there  would  be  a  difficulty  to  Introduce  it  intaa  mortise 
jocky  in  such  a  manner  as  to  place  the  nobs  and  the  Itey-i 
hole  sypfimetrically.  Tbac  difficulty  I  have  now  over* 
come. 

My  object  has  been  to  contrive  a  simple  latch,  as  mucli 
as  possible  without;  friction  ^    not  more  ex  [tensive  than 

'  those  hitherto  in  use,  and  capable  of  moving  smoothljr 
and  easily  without  the  nec^ity  of  cleaning  and  oiling^ 
as  long  as  the  metal  will  last  of  which  it  is  made,  How 
far  I  have  succeeded  ^  )  leave  to  the  decision  of  thq 
pocicty^ 

Heferences  to  Plate  XII.  Fig.  i. 

A,  ^h^ws  tbe  liole  for  the  handle,  which  moves  the 
follower  and  latch.     B,  the  follower  which  draws  back 

■  '  • 

'  tl)«  latch  on  turning  ^  boodle  «uher  way.  C,  the  kucb. 


278    Description  of  an  Improocfnent  in  Time-Keepers. 

Dy  the  longitudina!  springs  which  throws  out  the  catch 
of  the  latch  when  the  hand  is  withdrawn.  E,  the  sm|iU 
bolt,  to  secure  the  door  internally.  F,  the  key-hole,  the 
bolt  of  the  lock  of  which  is  not  shewn,  being  placed 
aboTC  the  key-hole. 


Vesaipdon  of  an  Tmprffvevient  in  Thne-Keepers, 

ImofUed  by  Mr.  J.  Watkins/  of  Giltspur^trcet^ 

West  Smukfteld, 

With  Engravings, 

From  the  Transactions  of  the  Society  for  the  Encou- 
lagement  of  Arts^  Manuf actures,  and  Commerce. 

Thirty  Guineas  wete  voted  by  the  Society  for  this 

Improvement, 

X  HE  principle  of  the  improvement  is  to  reduce  fricr 
tion,  it  being  the  greatest  enemy  to  maciiinery  in  gene-p 
ral,  but  more  especially  to  such  as  is  intended  for  mea-;- 
suring  time ;  for,  while  my  plai  retains  every  advantage 
of  the  best  similar  improvements  hitherto  made,  tlie 
friction  of  the  most  essential  parts  is  reduced  full  one 
lialf,  consequently  better  performances  may  be  expected|  ^ 
|U)d  the  machines  be  more  durable. 

I  have  sent  a  sketch  of  the  dip  or  depth  that  rollers  of 
the  ^tame  size  take  into  a  wheel,  by  placing  them  in  dif- 
fbreOt  positions  and  describing  the  same  angles, 

I  have  by  me,  and  belonging  to  the  model  I  hf^ve  sent, 
Other  wheels  of  the  most  eminent  makers ;  such  as  Ku 
noId^s  famous  epicycloid  wheel,  and  Mr.  Eamshaw^s; 
find  by  applying  them  to  the  OKichine,  my  plan  is  clearly 
proved  to  be  prefer)|ble  to  any  otheft  ' 

Not 


t 
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Not  having  sent  you  an  explanatory  or  descriptiye  ac- 
count of  the  frjperties  of  iny  model,  for  an  improved 
detached  escapement  to  reduce  the  friction  in  ticpe- 
keepers  for  ascertaining  the  longitude  at  sea,  I  now  take 
the  liberty,  for  the  information  of  the  Society,  to  send 
you  my  opinion  of  the  advantages  which  I  think  it  pos- 
sesses over  any  that  have  hitherto  been  made. 

The  good  perrorroance  of  time-keepers  entirely  de- 
pends  (Vn  three  things,  viz.  the  escapement,  balance,  and 
.pendulum-spring ;  and  I  am  convinced,  from  the  ex- 
perience I  have  had  in  timc-kejpers,  that  a  considerable 
share  of  the  trouble  attending  the  adjustment  of  them  ia 
different  positions,  arises  from  the  general  mistaken  judg- 
ment in  giving  the  impulse  to  the  balance,  also  from  not 
thoroughly  understanding  the  properties  of  the  pendu- 
lum-spring. 

• 

Observations  on  an  impr&ved  detached  Escapement  for  Timf^ 
.  Keep€^*s  for  ascertaiiiing  the  Lo7igitude  at  Sea,   on  a 
Prificipk  to  reduce  Fnction. 

The  good  pciTormance  of  time-keepers  for  ascertaining 
the  longitude  entirely  depends  on  the  regulur  and  uni- 
form vibrations  of  the  balance,  which  likewise  depends 
on  two  particular  parts  of  the  machine,  viz,  that  which 
is  called  the  escapement,  or  the  parts  immediately  con- 
nected with  the  balance  to  give  it  motion  ;  and  a  proper 
compensation  part  to  regulate  itself  in  different  climatos  ; 
w*bich  two  are  the  only  parts  now  worth  attention  :  for 
although  it  must  be  acknowledged,  that  time-keepers 
have  of  late  been  brought  to  very  great  perfection,  yet  I 
think  it  must  be  admitted,  that  they  are  susceptible  of 
still  greater  imj}r.vement ;  and,  considering  th**  amazincr 
•    service  thev  have  rcii'lLToJ  to  n.iviiration.  evorv  r»osb!!^lc 

cn'^otn'ajr^- 
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encouragement  ought  to  be  given,  to  render  tbem  rtili 
more  terriceable. 

The  escapement  is  composed  of  two  distinct  parts  of' 
action.     First,  that  whieh  the  wheel  locks,  or  rests  upon, 
while  the  balance  is  in  motion  ;   and,   secondly,  tliat 
which  gives  the  impulse  to  the  balance  after  it  is  un- 
locked :  and  those  that  are  made  with  the  least  frictiott- 
are  undoubtedly  the  best. 

Tlie  contrivance  of  locking  the  wheel  on  a  spring,  if 
properly  made,  is,  I  think,  as  perfect  as  human  inventioir 
can  produce ;  but  the  mode  of  giving  motion  to  the  ba-* 
lance  I  by  no  means  think  is  so :  for  when  yon  conw 
pare  the  manner  in  which  the  balance  of  a  watch  \9 
kept  in  motion  with  the  pendulum  of  a  clock,  you  most 
give  the  preference  to  the  latter.  The  former,  moving^ 
on  opposite  centres,  as  soon  as  they  come  in  contact,  op* 
pose  each  other,  till  they  come  into  a  straight  line,  and 
in  leaving  each  other  occasion  considerable  friction  up 
the  side  of  the  tooth,  which  action  not  according  with 
the  motion  of  the  balance,  greatly  retards  its  progress.*^ 

The  manner  in  which  the  pendulum  of  a  dock  b  kept 
in  motion  is/very  difierent ;  for,  as  soon  as  the  wheel  is 
unlocked,  it  receives  the  impulse  from  what  is  called  a 
crutch,  which  being  suspended  on  the  same  parallel  of 
suspension,  describes  exactly  the  same  circle,  and  con* 
sequently  there  cannot  be  the  smallest  friction  whatever^ 
After  many  and  various  trials  which  I  have  made  to  pro- 
duce the  same  principle  in  watches  as  is  in  clocks,  I  founxl . 
I  could  not  give  the  impulse  from  its  own  centre  without 
introducing  otii&r  pieces  which  would  counteract  the  good 
effect  derived  therefrom  ;  ne\'ertheles$,  I  was  determined 
to  approach  as  near  to  it  as  possible,  and  to  employ  nQ 
nu  re  parts  to  produce  the  effect  than  are  used  in  those  of 
the  common  coubtruction. 

In 
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tn  order  to  do  tlits,  I  made  a  horiztatal  contfate  Wbeelf 
and  cut  tiieth  dii  the  uppermost  rim  of  it ;  I  introductd^ 
a  piece  of  brass  inside  it^  just  free  Of  its  bottom,  on 
wbieh  I  placed,  half-way  between  the  Mtreniities  and 
centre  of  the  wheel ,  the  axis  of  the  balance.  On  Whioh  t 
pot  a  round  piece  bf  steel  with  a  notch  in  it^  called  the 
joipttlse  pallet,  and  neavly  half  the  size  of  tlic^  wheel's  dia^ 
meter.  After  the  wheel  is  unlocked  in  the  Usual  way^ 
with  a  spring,  the  pallet  receives  a  tooth  on  the  point  Of 
the  notch,  which  forces  it  round  in  a  circular  direction^ 
nearly  corresponding  with  its  own ;  con^uently  there 
cannot  be  so  much  friction,  as  the  teeth  do  not  take 
above  half  the  usual  de])th  into  the  impulse-pallet,  in 
wbieh  case  jewelling  will  be  quite  unnecessary  ;  the  ma^ 
chines  must  last  longer,  and  as  good  performance  de- 
pends  on  the  uniform  motion  of  the  balance,  there  is  not 
the  smallest  ^oubt  but,  if  justice  is  done  in  executing  the 
other  parts  of  this  escapement,  aAd  a  proper  compensa- 
tion for  heat  and  cold,  they  will  perform  more  accurately 
than  any  that  have  been  hitherto  invented  ^  but  in  case 
any  doubt  should  arise  on  my  plan'  of  placing  the  im* 
pulsc'pallet  in  the  mid-way,  between  the  extremities  of 
the  wheel  and  its  centre,  I  beg  kaVe  to  ofier  this  single 
proposition,  the  propriety  of  which  will  not  udniit  of  the 
smallest  doubt,  viz.  If  it  be  perfection  to  give  motion  to 
a  body  acting  on  pivots  from  its  own  centre,  tliO  nearer 
you  approach  to  that  centre  the  less  frictioki  there  will  be« 

R£FEa£NC£s  to  Plato  XIL  Figs.  3,  3,  and  4. 

•  Fig.  2,  a  perspective  view.  A,  the  circular  ft^ame  of 
the  machinery.  B,  the  pendulum-spring.  C,  the  ba^ 
lance.  D,  the  axis.  £,  the  cock  in  Which  the  upper 
pivot  of  the  axis  runs.  F,  the  impelling  pallet,  On.  the 
axis  of  wliich  is  a  small  unlocking  pallet.  O,  the  detent 
Yoh,  IX. — Second  Ssaiss*  Q  o  jknd 
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and  diilodcing  spring.  H,  The  axis  of  tbe  scape^wheel, 
suKX'rt^  by  a  cook  below  it.  I,  the  acape-wlied.  K, 
Ibe  cock  which  supports  the  few^axisof  the  balance 
and  ycaspt  wheeU  L,  the  sciew  AiradjiistiDg  the  locking 
cf  the  wheel. 

Fig.  3,  a  bifd^Si^ye  view.  A,  part  of  the  circular 
frame  of  the  machinery.  C,  the  balance.  M,  the  small 
unlocking  pallet  above  the  impelling  pallet  F.  G,  the  de> 
tent  and  unlocking  spring.  I,  the  scape-wheel.  K,  the 
cock  which  supports  die  axis  of  the  balance  and  scape- 
whed.  L,  the  screw  and  small  cock  for  adjusting  the 
locking  of  the  wheel. 

Fig.  4  is  a  diagram  to  shew  Mr.  Watkins^s  iirteation  of 
reducing  friction,  by  bringing  the  action  more  concen- 
tric with  the  scape-wheeL 
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hnaiied  fy  Mr,  WILLIA^f  Hardy,  "rfNcxe  Nortli^trert ,. 

Red  Lion-^square, 

m 
t 

With  Engravings. 

From  the  Transactioxs  of  the  Society  for  tlie  Encou- 
ragement of  Arts,  Mant7factures,  and  CoiuniERCE. 

Thirttf  Guineas  'were.voied  to  Mr.  Hakdy /or  this  Invention. 

X  HE  honour  done  me,  and  the  encouragement  which 
1  last  session  received  from  the  Society  of  Arts,  for  my 
conlhvance'of  a  banking  to  a  time-keeper,  embolden,  me 
to  trouble  the  Society  with  a  new  compensation-balance, 
which  I  conceive  to  be  more  perfect  and  permanent  in 
performance  than  any  hitherto  presented  to  the  pub- 
Jic;  and.I  have  every  reason  to  expect  that  it  will  be 

fq^nd 
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•found  of  equal,  if  not  greater,  importance  than  my  last 
contrivance.  *  ^ 

Description  of  a  new  permanent  Compensation^Baiancefor 

a  Thne-Keeper* 

We  have  at  present  two  compensationi.balaiioe8 :  one 
sort  consists  of  several  slips  oflirass  aod  steel  soldered,  or 
fluxed  together,  and  disposed  iujfonn  of  tiro  SS*s  on  the 
.  balance,,  but  this  is  now  almost  out  of  use.    The  other  is 
a  steel  balance,  having  a  rin  of  brass  fluxed  upon  its 
outside,  and  cut  open  in  two  or  three  places,  with  gliding 
.  weights  placed  on  the  rim,  to  increase  or  dioiiniab  the 
■  effect  of  the  balance.     The  nature  of  this  balance  (the 
'  only  one  now  in  .use)  is  weii  known,  as  wdl  as  its  de- 
fects, which  it  is  unnecessary  for  me  to  state  at  thia  timt » 
.as  I  shall  have  a  better  opportunity  of  pointing  them  oat 
at  largie,  should  I  be  ordered  to  attend  the  Society. 

Instead  of  this  uncertain  way  of  constructing  a  balance^ 
which  never  continues  long  in  the  same  state,  hot  re- 
quires to  be  adjusted  every  time  the  waitch  wants  clean- 
ing; I  have  rejected  this  mode  altogether,  and  have 
,  contrived  a  qiethod  of  applying  the  direct  expansion  of 
/metals,  which  I  find  by  experience  to  be  constant  and 
permanent  in  its  effects. 

My  balance  consists  of  a  steel  fiat  bar,  which  fmns  its 
diameter.  Beneath  this  steel  bar  are  two  metallic  rods, 
secured  at  one  end  by  a  stud,  formed  out  of  the  aleel  bar, 
and  the  other  end  acting  on  the  short  end  of  a  lever, 
formed  out  of  the  other  end  of  tliie  same  steel  bar,  being 
made  to  spring  at  die  place  where  the  centre  of  the  lever 
would  fall ;  to  this  lever  is  -fastened  a  small  eyiindriesil 
stem  of  brass,  upon  which  a  small  globe  of  brass  slides 
or  screws;  there  is  also  a  screw  passif^g  through  the 
,  stem>.to  serve  to  regulate  to  meai)  time.     Another  me* 

O  o  2  tallic 
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talKc  bar,  eiqual  and  similar^  and  furnished  like  the  ptber^ 
))ut  reversed  in  position,  is  placed  parallel  to  it. 

Mode  of  acting. 

WKeif  the  whole  balance  is  heated,  the  metallic  rods 
m'lW  push  fonvard  the  shc^t  ends  of  tlic  levers,  and  which 
:<}uantity  will  be  just  equal  tp  the  xltfierence  of  theez* 
pansion  of  the  two  metals*  Suppose  the  short  ends  of 
the  two  levers  to  be  each  equal  to  4,  and  the  long  ends 
of  the  leveiB  to  be  each  equal  to  20,  then  it  is  evident 
that  the  inbtjon  of  each  globe  will  be  twenty  times  the 
excess  of  the  steer  b^r  and  metallic  fods  nearer  to  the 
icentre  of  the  axis  of  the  balance  than  before  the  expan^ 
>«on  took  place ;  and,  what  is  a  vefy  grand  and  necessary 
.property  in  the  mption  of  the  two  globes,  they  will  al* 
ways  move  directly  to  the  axis  of  the  balance  ;  that  is, 
their  wtion  will  be  constantly  in  a  plane,  passing  through 
|he  axis  of  ihe  globes  and  axis  of  the  balance.  To  in- 
^nrease  or  dimiuish  the  expansion  pf  the  balance,  will  be 
only  to  slide  or  screw  up  or  dpwn  the  globes  ijpon  their 
stems,  until  the  b^ance  proc|uce&  th^  desired  efleat. 

The  rim  of  bra^  and  steel  of  tiie  common  balance, 
however  intiqiately  connected  when  first  fluxed  together, 
are  by  every  change  of  temperature  endeavouring  to 
break  th^  cpnnection^  and  do  by  little  and  litdc  tear 
themselves  asunder,  at  least  in  a'  partial  degree,  for  the 
fractui^  is  often  visible,  sq  that .  the  babnce  has  pothiog 
perm^ent  in  its  i^atifre.  New  adjustment  is  neoessary 
muoh  oftener  than  the  instrument  requires  cleapihff :  but 
that  adjustment  is  of  no  duration  ;  for,  as  the  pores  are 
wore  torn  than  at  first,  the  balance  becomes  worse  ancf 
worse,  and  at  last  quite  useless  for  what  it  is  intended* 

I  make  use  of  the  direct  expansion  of  metids ;  for  the 
bars  of  my  balance  are  independent  of  ^cb  other.    They 

are 
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9re  coDBected  only  at  the  extremities,  and  the  excess  or 
difierence  of  .the  expansion  of  tbe  two  metals  is  commu* 
nicated  to  the  short  ends  of  the  two  spring  levers.  Its 
durabilltj  can  therefore  no  more  be  doubted  than  that  of 
the  gridiron  .pendulum,  where  the  direa  expansion  of 
metals  produces  the  desired  effect. 

The  two  globular  .weights  were  described  in  my  la^t 
letter  as  moving  constantly  in  the  same  plane,  which 
passes  through  their  centres  and  the  axis  of  the  balance ; 
and  I  should  have  added  that,  as  to  sense,  they  also 
move  in  the  same  right  line  whibb  passes  through  the^ 
centres  of  the  globes,  and  cuts  the  axis  of  the  balance  at 
right  angles  ;  for  the  versed  sine  of  a  very  small  arch,  or 
the  difference  between  the  radius  and  co-sine,  is  in  this 
case  a  quantity  so  small  that  it  cannot  be  perceived  ;  and 
however  we  increase  or  diminish  the  expansion  of  the 
balance,  or  whatever  may  be  the  degree  of  temperature, 
it  still  retains  this  admirable  property,  namely,  that  the 
two  spherical  weights  move  not  only  in  the  same  plane  in 
a  strict  mathematical  sense,  but  also  in  the  same  right 
line  in  a  physical  one.  This  quality,  united  with  the 
direct  motion  of  the  brass  bars,  renders  the  motion  of  the 
globes  simple  and  uniform,  and  therefore  the  effect  (de* 
peuding  on  such  siipple  and  direct  causes)  is  regular  and 
p^rt|»in. 

The  conupon  balance,  when  in  motion,  causes  the 
weights  to  fly  off  or  recede  from  the  axis  of  the  balance, 
and  this  flying  off  will  increase  and  diminish  with  the 
arch  of  vibration  in  the  balance:  fbr,  as  there  is  nothing 
|o  brace  the  rim  at  the  extremity  of  which  the  weight  is 
suspended  ;  as  the  arch  of  vibration  increases,  the  weight 
4md  rim  are  thrown  outward  as  much  as  the  centrifugal 
force  of  the  weight  exceeds  that  of  the  elasticity  of  the 
fim.  ,And  as  the  arch  of  vibration  diminishes,  and  con- 
sequently 
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sequently  the  centriftigal  force,  the' weight  is  thrown  in- 
ward by  the  elasticity  of  the  rim. 

My  weights  or  spheres  are  firmly  braccni  in  every  de- 
gree of  temperature,  and  consequently  not  influenced  in 
die  smallest  degree  by  any  change  in  their  centrifugal 
forces  ;  therefore,  in  every  respect,  this  balance  may  be 
considered  aa  permanent. 

The  great  difficulty  in  constructing  a  balance,  and  in 
applying  the  direct  expansion  of  metals,  is  to  contrive  it 
so  as  that  it  shall  preserve  its  equilibrium  in  every  dqgree 
of  temj^erature,  and  also  admit  of  having  all  its  parts 
made  perfectly  equal  and  similar  by  mechanical  means. 
Both  these  important  problems  I  have  solved,  by  the  in- 
troduction and  application  of  a  different  principle  from 
any  yet  used  in  the  construction  of  the  balance  of  a 
time-keeper  ]  and  I  am  fully  satisfied,  from  a  variety  of 
experiments  which  I  have  made,  that  by  this  total  change 
of  system  I  have  made  a  higher  step  towards  the  perfec- 
tion of  time,-keepers  than  has  been  eflected  by  any  other 
means  that  have  come  within  my  knowledge. 

The  real  respect  which  I  have  for  the  Society  of  Arts, 
wilt  not  snHer  me  to  offer  any  thing  that  I  do  not  con^ 
sider  of  the  first  consequence  ;  if  I  am  right,  I  may  justly 
claim  the  attention  of  the  Society.  I  have  not  any  other 
thing  (in  my  own  opinion)  so  worthy  of  tbeir  nodce  as 
this  permanent  balance^  whose  merits  I  submit  to  tbeir 
judgment. 

The  foUcrwing  Letter  is  from  Mr.  Nicholson,   of 

Soho^quarc^ 

I  take  the  liberty  to  express  my  opinion  a[  the  com- 
pensation-bidance,  whicb  Mr.  Handy  has  submitt^  to 
the  consideration  of  the  Society  of  ^rts.  I  think  it  a 
very  exoeiUent  coatrivance:  the  following  ore  some  of 

the 


tbetti$aw%  wbjob,  4  prebuip^^  w^iU  entitle  it  to  the  lap- 
proiiatioa  of  that  respectable  lustilution. 

First.  Tbe  Invention  of  >  ooDfining  die  flexure  of  the 
steel  bar  to  a  small  part  near  the  end  is  new,  and  no  leiss 
reinarkiU)Ie  for  its  ingenuity  aud  simplicity  than  for  the 
steady  ef&ct  it  produces. 

Second.  The  whole  conibination  is  particularly  firm  ;. 
and  as  the  inrorknuin^hip  depends  upon  faces  which  are 
either  plain  or  turned  in  the  lathe,  it  can  very  easily  be. 
manufactured  without  requiring  uncommon  skill  in  the 
workman. 

■ 

Third.  As  it  has  neither  working  surfaces  of  contact^ 
nor  joints  nor  levers.,  it  will  regularly  obey  the  minute 
changes  of  temperature,  and  will  not  act  by  jerks  or 
starts. 

Fourth.  In  tlie  expansion-bar,  consisting  of  two  me- 
tals, connected  longituilinally  by  soldering  or  6therwisd^ 
the  differences  of  length  between  them,  when  heated  or 
cooled,  are  found  no  produce  u  bending  of  the  whole  bar, 
which  is  more  the  thmner  its  component  parts.  At  the 
very  surface  of  contact,  and  at  a  considerable  distance 
ofi  each  side  of  that  surface  in  thick  bars,  the  principal 
effect  must  consist  in  what  workmen  would  call  wire* 
-drawing  the  one  metal,  and  upsetting  the  other. .  It  is 
reasonable  to  think  that  (his  process  must  aifect  the  pro* 
perties  of  a  balance  so  constructed,  and  cause  it  to  devi^ 
ate  in  the  course  of  time  from  its  original  adjustment* 
This  objection  to  the  common  expansion-balance  app^rs 
to  be  obviated  in  Mr.  Hardy's  inventiow.  The  flexure 
of  the  brass  takes  place  through  its  whole  length,  in  a 
regular  manner,  and  is  in  qpantity  but  small ;  and  the 
flexure  in  the  reduced  parta  of  tlie  steel  bar  will  be 
equally  slight,  if  the  tbickness  of  that  part  bo  made  to 
bear  the  same  proportion  to  its  length.  Hence,  and 
ttpoQ  tbe  yfhole,  it  jtpay  be  concluded  that  when  once  it 


is  •djasied  it  mil  not  aker,  and  that  in  all  changM  oT 
temperature  it  will  be  Bitnilarly  affected,  and  wiU  retfrrn' 
t6  it»  original  figure  whenever  the  fintt  temperature  is 
iffistored* 

Fifth.  Artists  will  probably  consider  it  as  a  denraUe 
property  of  the  present  instrument,  that  the  ad|iistnient5 
ibr  temperature  being  made  in  lines  nearly  parallel  to 
tile  verge,  will  have  no  practteal  effect  in  deranging  tbe 
adjustments  for  position. 

A  certificate^  dated  March  6,  1805,  was  received  from 
Mr.  Alexander  Gumming,  of  Pentonviiie,  stating  tba^ 
he  had  seen  Mr.  HarU/s  expansion  balance  ;  that  in  his 
opinion  it  has  considerable  merit,  and  promises  to  act 
uniformly,  steadily,  and  permanently. 


iUfEiLBMcss  to  Plate  XII.  Figs.  5  and  6 ;  expressing  io 
inches  and  decimal  parts  of  an  inch,  the  dimensions  oS 
Ihf/^everal  pieces. 

Ftg.  5,  A  A,  two  globes  which  slide  on  tbe  cylindri^^ 
eal  stems  of  Vfio  upright  levers,   and  are  fastened  by 
sdreWs^  by  which  the  efiect  of  the  expansion  is  increased 
or  diminished.    C  C,  two  equal  and  similar  screws,  by 
which  the  watch  is  adjusted  to  mean  time.     D  D,  the 
verge  or  axis  of  the  balance.    E  E,  the  combination  of    .       / 
the  steel  bar  with  the  brass  bars. 
Fig.  6,  S  S,  the  steel  bar,  whose  length  is  «    «    1.600 
Its  breadth  ----..-----    0.282 

ICs  thickness     -•*---     ..•-    0.032 

B  B^  two  similar  and  equal  brass  bars,  in  length  each  1 .470 

In  breadth  each     ---j------    0.07i 

In  thickness  each  ---------    0.032 

Length  of  the  two  springs  formed  out  of  the 
steel  bar  ---•-*•----    -    ftOSO 
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F4CU  r dating  to  tKk  Chemical  History  of  GoKd 

By  Professor  Proust. 

From  the  Jcurnal  D£  PHYSiQur* 

JL  O  ascertain  the  quantity  of  oxygene  ttrhich  gold  takes 
to  disftolve  in  the  acids,  b.a  point  of  importance  to  be  de« 
termined  in  the  history  of  this  metal,  and  which  I  have 
found  to  be  attended  with  more  difficulty  than  I.  had 
iaiagined. 

Six  hundred  grains  of  muriatic  acid  at  12^-  of  Baum^^s 
areometer,  and  200  of  nitric  acid  at  40,  dissolved  with 
the  aid  of  heat  144  grains  of  gold.  Having  added  200 
grains  of  muriatic  acid  to  this  solution,  it  took  43  grains 
of  gold ;  that  is  to  say,  16  drachms  48  grains  of  aqua 
regia  made  with  four  parte  of  muriatic  acid  and  one  of 
nitric,  of  the  strength  indicated  by  the  above-mentioned 
weights,  can  dissolve  2  dracbtns  43  grains  of  this  metal. 
The  nitric  acid  serving  here  only  for  the  oxydation  of 
the  muriatic,  it  is  evident  that  the  latter,  which  is  the 
true  solvent  of  the  gold,  ought  to  predominate  in  the 
aqua  regia.  The  same  circumstances  take  place  in  th« 
solution  of  platina. 

In  order  easily  to  obtain  the  muriate  crystallized,  it  is 
proper  to  keep  gold  in  excess  in  the  solution,  and  to  add. 
successive  portions  of  muriatic  acid  till  it  is  perceived 
that  DO  more  action  takes  place.  By  this  means  we  ex- 
haust the  nitric  acid,  and  at  last  there  remains  no  more 
of  it  that  could  impede  the  crystallization. 

The  solution,  evaporated  to  a  certain  degree,  gives  ^ 
lamellated  crystallization,  which  is  even  congealed  if  the 
concentration  has  been  carried  too  far.  This  muriate  is 
so  liquefiable,  so  difficult  to  be  obtailied  dry,  an4  with- 
'    Vol.  lX.*-S«coi|D  Ss&XBs.  Pp  9at 
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out  consequently  being  exposed  to  considerable  lost ,  that 
It  ou^t  not  to  be  taken/  but  of  the  retort,  if  we  have  no 
other  object  in  view  than  to  exhibit  it.  In  samniev  it 
becomes  liquid  in  the  morning,  crystallizes  towards  even- 
ing, and  passes  through  these  alternations  as  loqg  as  the 
hot  season  continues. 

The  taste  of  the  pure  muriatic  is  harsh,  combined  with 
a  degree  of  bitterness,  but  without  that  metallic  fla^cAit 
remaining  in  the  mouth  which  renders  the  solutions  of 
^hrer,  of  copper,  &c.  so  disagreeable. 

Spirit  of  wine  perfectly  dissolves  the  muriate  of  goljl. 
This  solution,  aided  by  heat,  experiences  no  alteration  ; 
the  alcohol  is  not  converted  into  ether ;  distillation  sepa^ 
rates  them,  and  the  muriate  Is  recovered  without  havitog 
undergone  any  change. 

This  muriate  distilled  yields  water  and  oxygenated 
marine  acid  in  great  abundance.  The  gold  remains  of  a 
dull  aspect  and  spongy  texture  at  the  bottom  of  the  re- 
tort. The  vapours  carry  with  them  some  muriate  of 
gold,  which  is  found  again  in  the  receiver,  but  in  very 
small  quantity,  as  has  been  remarked  by  Boyle.  Th6 
*  decomposition  of  the  muriate  of  gold  is  perfectly  similar 
to  that  of  the  muriate  of  platina ;  both  give  oxygenated 
acid  and  pure  metaL 

Jurtferaus.  EtfUr.  I 

Sulphuric  ether  separates  the  muriate  from  the  solutiim 
of  gold,  and  leaves  the  nitric  acid  alone.  The  crystaU 
lized  muriate  also  dissolves  in  it  with  the  greatest  facility, 
and  without  leaving  a  residuum. 

*  The  auriferous  ether  exposed  to  the  air  loses  the  sol* 
vent,  and  is  reduced  to  a  yellow  acerb  liquor,  which  is 
always  pure  muriate.  Charles  Hofman  was,  I  think,' 
the  first  who  described  this  action  of  ether  upon  the  so« 
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lutions  of  gold,  in  his  *'  Dissertation  on  tbe  vinous  vitriolic 
Acid/*  Bauin£  also  appears  to  me  to  have  been  the  first 
who  proposed  the  auriferous  etlier  for  gilding  vatch'^ 
makers*  work.  Some  years  since  it  has  been  recommend* 
ed  as  verj  proper  for  drawing  designs  in  gold  upon  iron 
ancj  steel.  I  shall  give  an  account,  not  of  successes,  but  of 
very  fruitless  attempts,  which,  it  is  to  be  hoped,  will  in* 
duce  the  author  of  this  proposal  to  explain  himself  more 
clearly,  if  he  wishes  to  be  of  utility  to  the  arts,  and  to 
tbe  nuinerous  amateurs  who  complain  of  having  lust  their 
gold  and  their  pains. 

The  ether  which  has  become  coloured  upon  the  mo^^ 
highly-charged  solution,  is  £sur  from  containing  as  much 
gold  as  would  be  requisite  for  gilding  with  success. 
With  the  aid  of  a  syphon  we  draw  off  the  discoloured  Ik 
quor  which  is  under  the  ether,  and  replace  it  by  new  so- 
lution ;  by  .this  means  the  ether  becomes  darker  in  co* 
lour,  and  more  and  more  charged.  But  when  this  has 
been  repeated  three  or  four  tim^,  the  state  of  things  is 
altered ;  the  auriferous  ether  no  longer  s«Hlros  at  the  top, 
but  sinks  to  the  Iv)ttom  of  tbe  ti^k  of  the  weight  and 
consistence  of  pil  of  cinnamon,  while  tbe  nitric  acid 
floats  at  the  top,  and  must  be  drawn  ofFby  tbe  syphon.    . 

Haying  at  length  surcharged  tbe  ether  well  with  gold^ 
and  considering  my  success  as  certain^  I  began  to  trace 
letters' upon  polished  steel »  both  with  a  pen  and  a  brush. 
The  marks  turned  out  gold,  as  might  have  been  ex^.* 
pected,  from  its  muriate  applied  to  a  metal  which  de- 
composes it  so  easily.  But  though  I  employed  every 
means  that  I  could  devise,  these  marks  never  appeared 
^ith  that. quantity  of  gold,  or  that  continuity,  consist- 
ence, and  lustre,  which  I  wished  them  to  exhibit.  It  is 
far  from  being  a  gilding  equal  to  that  of  Solingen.  We 
shall  be  no  longer  surprised  at  this  result  if  we  anal}  ze 
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the  eflfects  of  tliis  gilding ;  for  ive  sooo  discover  that  a 
tingle  stroke  of  this  ether  applied  to  the  steel,  inimedi* 
Ately  produces  four  results,  of  which  three  at  least  are 
contrary  to  the  end  Mrhich  we  hare  in  view.  The  depo- 
sition of  the  gold,  the  deposition  of  the  muriate  of  iron, 
the  exposure  rof  the  charcoal  of  the  steel,  and  the  de* 
priving  every  point  which  it  .touches  of  its  polish — ^tbese 
are  the  eflfects  which  we  obtain.' 

'  Thinking  tD  diminish  the  inconveniences  arising  from 
the  muriate  of  iron,  I  immersed  the  plates  in  water  as 
soOn  as  the  figure  had  been  drawn  upon  them,  and  after* 
wards  let  them  dry  ;  but  this  did  not  give  the  figures  ei- 
ther more  adhesion  or  more  lUstre.  The  palm  of  the 
band,  gently  applied  to  them,  in  order  to  give  it  to  them, 
^infimediately  carried  them  away. 

It  was  also  to  no  purpqse  that  I  dried,  by  a  degree  of 
beat  capable  of  burning  one^s  band,  my  plates  after  being 
gilded  and  washed.  The  gold  did,  indeed,  acquire  some- 
Hvbat  more  adhesion;  but  friction  did  not  increase  its 
brilliancy,  because,  however  highly  charged  the  etber 
may  b^,  it  never  deposits  a  sufficient  quantity  of  metal 
in  the  stroke  to  cover  its  blackness,  and  for  there  to  re- 
fnlt  that  continuity  of  'parts,  that  consistence,  and  that 
reflection  of  the  light  upon  which  the  lustre  of  gold  de- 
pends. Finally,  this  gilding,  such  as  I  see  it  at  present, 
after  the  lapse  of.  a  year,  upon  the  plates  on  which  I 
made  my  experiments,  has  not  even  the  merit  of  that 
which  might  be  given  with  a  solution  of  sulphate  of  cqp^ 
per.  If  such  are  the  results  obtained  with  an  etber  sur* 
charged  with  gold,  and  from  which  I  had  reason  to  ex- 
pect some  success,  what  can  be  hoped  from  an  aurifer- 
ous £ther  prepared  according  to  the  common  receipts ) 
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DiffereTii  Precipitations  of  Goli. 

.  Gold  precipitated  by  sulphurated  hydrogene,  wImh 
washed  and  dried ,  is  only  a  mixture  of  sulphnr  and  pura 
gold.  To  heat  it  in  a  retort  is  sufficient  to  separate  the 
metal  from  the  confibu^stible.  Thus  there  exists  neither  « 
sulphuret  nor  a  hydro-sulphufet  of  gold. 

The  sulphurous  acid  precipitafes  it  pure.  The  gold  is 
brought  to  a  state  of  division,  ,which  I  at  first  thought 
might  be  adFantageoosly  applied  to  the  purposes  of  paint- 
ing in  enamel,  or  gilding ;  but  the  metallic  particles 
soon  exert  an  attraction  which  attaches  and  solders  them 
together,  causing  them  to  iassume  the  consistence  of  a 
spongy  and  tenacious  body.  In  this  state  nothing  mon 
ean  be  done  with  them* 

Of  the  Precipitation  of  Gold  h/  the  Sulphate  &f  Irofi^ 

We  succeed  much  better  with  the  solution  of  thisaalt; 
there  resolts  from  it  a  fine  powder,  of  a  purple*red  co- 
lour, the  hue  of  which  has  however  no  analogy  with. that 
of  the  purple  of  Casstus.  It  is  washed  with  acidulated 
water,  to  clear  it  of  iron,  because  in  this  state  it  ia 
'  adapted  for  experiments  which  require  an  easy  and  speedy 
SoiiiMon  of  this  metal. 

Marine  acid  of  12  degrees,  boiled  upon  this  powder  of 
gold,  sensibly  dissolves  a  portion  of  it,  and  assumes  at 
yellow  colour ;  a  plate  of  tin  immediately  occasions  a 
prod>2Ction  of  the  purple  in  it.  Gold,  aided  by  the  affi- 
nities which  favour  iron,  zinc,  &c^  can  therefore  decooH 
pose  water.  Thus  the  marine  acid  can  also,' contrary  to 
thp  received  opinions,  attack  gold  and  silver  as  it  attack^ 
so  many  other  metals* 

Nitric  acid  of  40  degrees,  boiled  upon  this  gold,  also 
dissolves  some  of  itj  and  becomes  coloured. 
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Ad  acid  of  36  degrees  likewise  dissolves  a  portion  of  it, 
but  so  small  a  one  that  it  is  with  difficulty  we  can  dis- 
cover it  by  means  of  tin*  With  an  acid  of  32  degrees, 
such  as  is  used  in  the  parting  operation,  it  is  doubtful 
whether  any  gold  can  be  taken  up,  and  the.  more  so  as 
the  comet  is  far  from  presenting  so  many  points  to  its 
action  as  the  powder  of  which  we  have  been  speaking. 

Hydro-phosphorated  water  precipitates  the  solution  of 
gold  y  that  wliicb  covers  phosphorus  is  in  this  state,  but 
the  effect  belongs  exclusively  to  the  gas,  for  the  phos- 
phorous acid  has  no  action  upon  this  solution  till  after  ten 
or  twelve  hours* 

Predpitation  by  the  Alkalies. 

Potash  purified  by  alcohol  precipitates  from  the  mU* 
tiate  of  gold  a  powder  which  is  yellow;  afterwards  violet, 
if  we  operate  with  a  large  quantity  of  water,  but  which 
appears  black  when  it  has  been  washed  and  dried.  No- 
thing is  so  capricious  as  this  preparation.  Excess  of  al- 
kali, saturation,  heat  raised  to  the  boiling  temperature, 
are  insufficient  to  render  us  masters  of  it.  The  liquors 
always  remain  more  or  less  charged  with  gold. 

Frequently  it  happens,  that  from  one  day  to  the  rtext 
the  precipitation  is  completed ;  but  instead  of  adding  to 
the  black  powder,  it  covers  it  with  a  metallic  pellicle,  or 
even  it  gilds  the  vessel  in  the  most  brilliant  manner.  I 
ftave  one  in  this  state,  which  I  keep  as  a  curiosity. 

Supposing  the  black  powder  to  have  been  washeil  an  J 
dticd  ;  what  one  shot&Id  have  imagined  mu«jt  bav&been  a 
pure  oxyd  is  then  only  a  mixture  of  oxyd  and  of  re- 
duced gold.  This  is  what  prevents  our  being  able  by 
this  means  to  'fix  the  degree  of  oxydation  of  this  precipus 

i&etal^  ^ 
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lirfuriatic  acid  applied,  dissolves  tbe  oxyd,  and  leaves 
the  gold  pure,  which  is  always  the  most  abundant.  Nitric 
acid  of  40  degrees  dissolves  only  some  minute  particles  of 
gold  :  its  eflect  must  be  aided  by  heat.  This  solution  is 
slight  I V  yellow:  if  we  dilute  it  with  water,  the  gold  is 
separated  from  it  of  the  colour  of  fulminating  gold.  This 
precipitate  alvrays  retains  the  state  of  oxyd,  and  accord- 
ingly it  is  immediately  dissolved  by  the  muriatic  acid* 

Dilute  sulphuric  acid  also  dissolves  some  of  it,  but  less 
than  the  preceding :  this  is  perceived  by  the  violet  colour 
which  it  assumes,  'if  we  mix  with  it  some  drops  of  mu- 
riate of  till.  Finally,  tlie  carbonates  are  not  more  effec- 
tual for  the  precipitation  of  gold,  which  obliged  me  to 
telinquish  this  labour,  repeating  with  Bergman,  Omne 
mnivm  4tgri  deddit^  idtoqut  pondtru  iuihi  sunt  inccrU. 

FuUmnating  Gold. 

A  hundred  parts  oi  fulminating  gold,  passed  through 
ftlphurated  hydrogene,  washed  and  heated,  left  73  of 
pure  gold.  If  we  could  find  tl^  means  of  appreciating 
the  ammoniac  which  attaches  itself  to  the  oxyd,  we  might 
easily  deduce  thence  the  oxydation  of  the  gold.  A  hun-^ 
dred  parts  of  gold  ^consequent]}-  give  v^ry  nearly  137  of 
ftilminating  gold. 

Kunkel  discovered  that  the  oxyd  of  gold  obtained  hy 
the  alkalies,  and  mobtened  with  ammoniac,  became  ful- 
Biinating.  Ofscbal  is  also  to  be  mentioned  as  one  of  those 
who  narrowly  escaped  falling  victims  to  its  detonation. 
An  agate  mortar,  in  which  he  was  pulverizing  this  dan- 
l^rotts  oxyd,  flew  under  his  hands  into  innumerable 
j>ieces.  He  was  not  indeed  wounded  by  it,  but  he  says 
that  he  es^perienced  the  same  sensation  as  if  a  gun  loaded 
with  saod  had  b«eu  discharged  into  his  face.    According 

to 
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to  him  Raymond  Lullins  was  likewise  exposed  to  the 
tame  danger. 

Orschal  likewise  employed  fulminating  gold  for  giving 
a  parple  hue  to  glass.  It  even  appears  that  this  applica- 
tion was  knoivn  before  bim.  Accordingly  it  might  be 
concluded y  from  that  time,  that  tin  was  not  an  ingredient 
necessary  for  the  purple  colour. 

Fulminating  gold,  wetted  with  muriate  of  tin,  is 
changed  into  purple^of  Cassius,  because  it  thus  loses  the 
exygene;  but  the  purpfe  thrown  into  ammoniac  gives 
\€ry  different  results^  of  which  we  shall  speak  hereafter. 

Gold  and  Mereujy. 

If  solution  of  gold  be  dropped  into  that  of  nitrate  of 
viercury  at  the  minimumy  a  violet  powder  is-  deposited, 
which,  according  to  Orschal,  gives  a  very  beautiful  pur- 
ple; This  purfrie  is  a  mixture  of  metallic  gold  and  sweet 
muriate :  to  separate  the  one  from  the  other,  notliing 
more  is  requisite  tban  to  heat  it  in  a  retort.  But  if,  oo^ 
the  contrary,  we  pour  the  solution  of  mercury  into  that 
of  gold,  in  such  a  manner  that  the  latter  predominates^ 
the  precipitate  is  found,  after  twelve  hours,  to  be  pure 
gold.  This  arises  from  the  circumstance,  that  the  sweet 
mercury  is,  in  its  turn,  decomposed.  Swe^  meit:ury, 
kept  in  a  purely  muriatic  solution  of  gold,  precipitates 
this  metal,  disappears,  and  is  found  converted  into  oor* 
rosive  sublimate. 

The  nitrate  of  mercury,  of  which  the  oxyd  is  com- 
pletely at  the  maximum,  also  precipitates  the  muriate  of 
gold,  but  the  results  are  very  different,  and  deserve  to 
be  known. 

In  order  tb  understand  all  that  passes  in  this  preeipita* 
tioD,  it  must  be  recollected, 

1.  That 
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'l.  That  the  oxyd  of  mercury  being  more  attracted  by 
the  muriatic  acid  than  by  the  mtric,  it  always  tends  to 
abaijidoD  the  latter  in  order  to  unite  with  the  former. 

2.  That  the  oxyd  of  mercury  having  more  affinity 
with  the  muriatic  acid  than  that  of  gold,  the  first  must 
infallibly  displace  the  second  with  this  acid. 

3.  That  the  mercury  being  once  saturated  with  ox* 
ygene,  will  precipitate  the  ^geld,  provided  with  all  its 
qxygene,  that  is  to  say,  such  as  it  exists  in  its  solution, 
because  there  is  then  no  cause  why  it  should  take  it 
from  it. 

4*  T^t  if , the  oxyd  of  gold  is  separated  from  the  mu- 
riatic acid  by  that  of  mercury,  it  will  be  deposited  on 
account  of  its  not  being  soluble  in  the  nitric  acid,  which 
that  of  mercury  has  abandoned.  These  four  effects  ac« 
tually  take  place  in  the  precipitation  of  which  we  are 
about  to  treat. 

We  therefore  begin  with  preparing  a  solution  of  mer- 
cury, by  dissolving  red  oxyd  in  nitric  acid  ;  we  dilute  it 
with  eight  or  ten  times  its  volume  of  pure  water,  and 
then  pour  solution  of  gold  to  it  at  several  times.  There 
is  then  produced  a  yellow  precipitate,  much  resembling 
fulminating  gold  in  colour.  We  let  it  depq^it,  draw  off 
the  liquid,  wash  the  precipitate  several  times  with  boiling 
water,  and  at  last  d^  it  in  a  capsule. 

If  we  continue  to  exhaust  the  mercurial  solution,  by 
repeated  additions  of  that  of  gold,  a  period  arrives  when 
•  the  latter  no  longer  renders  it  turbid  ;  of  which  the  rea- 
»  son  is  evident.  The  nitrate  of  mercury  has  at  last  been 
totally  changed  .into  corrosive  sublimate.  Now  the  sub- 
limate whose  oxyd  is  saturated  with  oxygene  cannot  de- 
compose the  muriate  of  gold. 

If  the  nitrate  of  mercury  used  for  this  experiment  were 

not  completely  at  the  maximum,  it  is  evident  that  we 
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should  run  the  hazard  of  having  sweet  mercury  pro- 
duced, which  wo^uld  then  unite  with  the  oxyd  of  gold. 

This  precipitate  is  not,  as  I  had  at  first  hoped,  a  pure 
oxyd.  It  remains  mixed  or  combined  with  a  portion  of 
corrowive  sublimate,  from  which  repeated  washings  can- 
not free  it. 

A  hundred  parts  of  this  dry  precipitate,  heated  in  a 
retort,  gave  water,  oxygene  gas,  sublimate  and  gold,  in 
the  following  proportions : 

Water .,,-      8 

Sublimate  mixed  with  sweet  mercury       16 
Gold -.70 


In  all    -    -•  •    •    94 

The  oxygene  fixed  to  the  gold  was  therefore  0.6.  .  Ac- 
cordingly gold  would  take  for  its  oxydation  8.57  to  the 
quintal.  But  as  these  results  did  not  yet  satisfy  me,  I 
thought  it  necessary  to  commence  a  new  precipitation. 
The  precipitate  came  with  the  same  appearances ;  it  was 
washed  a  much  greater  length  of  time  than  the  first. 
However,  the  last  washings  were  still  rendered  a  little 
turbid  by  tne  test  of  the  minor  muriate  of  tin  ;  but  the 
products  of  its  distillation,,  though  the  same,  presented 
themselves  in  a  very  ditferent  manner. 

I  placed  100  grains  in  a  small  glass  retort  over  the  flame 
of  a  lamp.  Scarcely  bad  a  few  minutes  elapsed,  when  a 
rapid  explosion  of  white  vapours  took  place,  forming  a 
dense  cloud,  which  I  took  care  not  to  respire.  I  judged 
that  a  precipitate  disoxydation  of  the  gold  had  produced 
this  kind  of  detonation,  and,  in  fact,  the  gold  was  foqnd 
completely  4Jisoxydated.  The  reton  was  lined  with 
sweet  mercury  mixed  with  sublimate. 

I  repeated 
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I  repeated  this  distillatioD,  throwing  precipitate,  by 
\  stUftU  ponionsy  into  a  matrass  of  a  determined  weight 

placed  over  the  lamp.  The  results,  which  were  less  tu^ 
multuous  than  before,  permitted  me  to  observe  them 
better ;  but  it  was  impossible  for  one  to  appreciate  'the 
quantity  of  the  moisture,  and  consequently  to  determine 
the  proportion  of  the  oxygene  to  the  gold. 

However,  the  oxygene  abounds  much  more  in  this 
precipitate  at  the  exterior  surface  than  internally,  for 
100  grains  of  the  latter  having  given 

Sweet  and  corrosive  muriate  -    -     16 
Gold     ..-..••.-58 


74 


it  is  evident  that  the  26  which  are  wanting  to  complete 
the  quintal,  not  being  able  to  contain  more  than  about  8 
parts  of  water,  the  oxygene  must  be  about  12  to  58 
parts  of  gold,  which  would  give  for  the  proportion  of 
metal  100,  oxygene  31.     At  all  events  I  am  much  in- 
clined to  consider  this  proportion  as  much  more  certain 
than  that  of  the  preceding  experiment ;  because,  having 
applied  ebullition  to  the  first  of  these  precipitates,  a  por- 
tion of  the  gold  might  be  more  or  less  disoxydated ;  a 
circumstance  which  I  took  care  to  avoid  in  the  prepara- 
tion of  the  second.     But  it  would  undoubtedly  be  pre- 
mature to  attempt  to  establish  a  theory  upon  these  facts. 
For  this  purpose  it  would  be  necessary  to  see  them  over 
and  over  again^  which  I  am  debarred  frono  doing  at  pre- 
sent by  my  other  avocations.     I  shall  only  observe  that 
the  sweet  mercury  which  here  accompanies  the  oxyd  of 
gold  did  not  proceed  from  any  portion  of  oxyd  at  .the 
minimum,  which  my  mercurial  solutions  might  have  re- 
tained».    What  then  is  the  origin  of  .^M^weet  mercury  ? 

Qq  2  What 
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'  What  cMi  be  the  concurrence  of  aiBoities  which  hare  re- 
duced the  sublimate  to  the  state  of  sveet  mercury,  and 
thus  attached  it  to  the  oxyd  of  gold. 
'  1  shall  terminate  these  details  with  a  much  more  extra> 
ordinary  property  of  tins  precipitate  than  those  of  which 
an  account  has  just  been  given. 

If  we  heat  some  grains  of  it  upon  a  piece  of  paper  over 
the  flame  of  a  paper,  it  soon  melts  and  flies,  puffing  out 
its  white  vapours  before  being  reduced  to  tbe  state  of 
gold.  But  if  n-e  previously  mix  it  with  a  small  quantity 
of  flowers  of  sulpliur,  triturating  them  together  with  an 
ivory  spatula,  and  afiernards  heat  it  gently  over  the  can- 
dle, it  detonates  very  readily,  and  with  as  clear  a  sound 
as  fulminating  gold. 

'The  first  of  my  two  precipitates,  in  which  I  bad  sus- 
pected lessoxygene  tn  exist  than  in  the  second,  deto- 
nates, however,  as  well  as  the  second. 

The  oxyd  of  gold  obtained  by  potash,  mixed  with  sul- 
plmr,  and  heated  in  t)ic  sume  manner,  fuses  obscuidy, 
but  without  having  t!ie  sliglitcst  tendency  to  detonation. 
The  detonation  .of  the  preceding  oxyds  is  a  constant 
property  which  never  f»ils.  Afler  the  detonation,  no* 
thing  is  found  between  the  pieces  of  paper  bat  gold  in  a 
divided  state. 

To  reflect  now  upon  so  singular  a  result,  we  here  sec 

gold  fulminate  by  a  means  which  destroys  this  property 

in  tlie  ammoniacal  fulminating  gold,  and  we  brii^  it, 

without  the  concurrence  of  ammoniac,  to  produ<A  ef- 

ticurrence  of  which  must  necessarily  render 

;ory  of  the  fulminating  gold  very  doubtful. 

:  the  influence  of  the  two  muriates  of  mer- 

letonation  }  This  is  what  still  remains  to  be 


PurpU 
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Purple  of  Cassius. 

It  is  at  present  well  known  that  the  gold  is  reduced  in 
tKis  purple  to  the  metallic  state,  since  the  experiments  of 
Pelletier  have  'demonstrated  that  the  tin,  or  its  oxyd  at 
die  minimum,  applied  to  the  muriate  of  gold,  could 
never  give  any  other  result.  But  as  it  is  also  known  that 
it  contains  a  portion  of  oxyd,  and  that  a  considerable 
one,  it  has  been  generally  thought  that  the  purple  must, 
on  that  very  account,  be  only  an  intimate  mixture  of 
gold  in  the  metallic  state,  and  of  oxyd  of  tin. 

If  we,  however,  refleet  upon  some  properties  which 
eminently  distinguish  the  purple  from  a  simple  mixture 
of  gold- powder  and  of  oxyd,  and  especially  upon  the 
difficulty  which  we  find  in  separating  the  latter  from  it, 
we  are  led  to  suspect  that  there  must  be  something  more 
in  this  precipitate  than  a  simple  mixture. 

Let  us,  therefore,  first  establish  the  metallic  state  of 
the  gold :  after  which  we  shall  ascertain  the^  degree  of 
oxydation  of  the  tin  which  accompanies  it. 

In  order  to  analyze  the  purple,  it  is  necessary  to  ap« 
ply  aqua  regia  to  it ;  for  the  nitric  and  the  muriatic  acids 
faaye  but  a  very  slow  and  imperfect  action  upon  it.  Ai* 
most  as  soon  as  it  has  been  poured  upon  it  we  s^e  it  lose 
its  colour,  give  a  solution  of  gold,  and  leave  the  oxyd  of 
tin.  free.  This  oxyd  is  heavy,  sandy  and  transparent, 
like  pounded  glass;  which  are  the  usual  characteristics  of 
the  oxyd  kt  the  maximum.  But  it  may  be  objected,  the 
nitric  acid  of  the  solution  might  have  raised  it  to  this  de- 
gree. No,  I  answer ;  for  if  we  heat  the  purple  in  marine 
acid,  the  oxyd  we  separate  irom  it  is  equally  vitreous,  and 
its  solution  no  longer  precipitates  that  of  gold ;  it  only 
gives  yellow  with  hydro-sulphurated  water.  It  cannot 
therefore  be  doubted^  that  if  tiie  tin  which  accompanies 

the 
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the  go]vI  is  at  the  maximum,  it  is  because  it  has  wAztA 
upon  its  oxvgene  in  proportion  as  it  has  precipitated 
it,  Oxyd  of  tin  at  the  ma?:imum  and  gold  are  there- 
fore undoubtedly  the  coiTstituent  parts  of  the  purple  of 
Cassius. 

In  order  now  to  shew  that  this  oxyd  catinot,  during^ 
the  precipitation  of  the  purple,  unite  with  the  gold,  ex- 
cept in  as  far  as  a  particular  affinity  attracts  it  to  this 
metal,  we  shall  here  notice  some  of  the  properties  of  the 
oxyd  of  tin. 

Tin  passing  from  the  i^iinitnunl  to  the  maximum  of 
oxydation,  diminishes  in  sol.ubititv.     This  is  a  fact  which 
has  been   sufficiently  demonstrated   in  ray  last  memoic 
npon  tin.     In  this  respect  it  follows  the  same  law  as  most 
of  the  metals  that  are  susceptible  of  two  states  of  oxydation^ 
But  this  diminution  of  solubility  is  not,  however,  th6 
cause  of  its  precipitation  in  the  present  circumstance  ;  for, 
though  less  soluble  than,  the  minor  oxyd,  it  is  neverthe- 
less considerably  so  both  in  the  muriatic  acid  and  in  aqua 
regia.     If  we  pour,  for  example,  a  single  drop  of  mu* 
riatic  acid  at  the  minimum,  which  is  very  acid,  into  a 
solution  of  gold,  which  is  habitually  surcharged  with  it| 
ve  shall  not  fail  to  produce  a  purple  compound,  and  a 
purple  which  assuredly  is  not  to  be  compared  to  the  co- 
loured  powders  produced  by  the  sulphurous  acid,  the 
phosphoric  acid,  the  sulphate  of  iron,  &c.     Accordingly, 
In  the  case  which  we  are  examining,  there  is  no  reason 
to  believe  that  some  atoms  of  oxyd,  which  have  been 
raised  to  the  maximum,  thus  abandon  a  solvent,  which 
acts  on  them  every  where,  t(/  unite  in  preference  witb 
the  gold,  unless  the  latter  attracts  them  by  the  force  of 
a  particular  affinity.     It  is  also  to  be  observed,  that  in 
proportion  as  the  gold  and  the  tin  are  precipitated,  the 
acidity  of  the  L'qiiors  is  augmented. 

Thus 
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Thus  if  the  gold  and  the  oxyd  unitp,  :iot\vithi»tandin^ 
the  obstacles  which  they  must  meet  with  in  the  midst  c^ 
such  acid  menstrua,  some  particular  attraction  niub^  ne^ 
cessarily  intervene  to  prevent  tlie  tin  from  obeying  iib  ac- 
customed solubility. 

But  a  single  fact  will  give  the  fullest  evidence  of  tlie 
particular  state  of  combination  whicii  attaches  the  oxyd 
of  tin  to  the  gold.  If  we  throw  tin,  recently  precipitated, 
into  a  flask  of  ammoniac,  the  latter  is  immediately  dis- 
solved, and  becomes  tinged  with  a  lively  and  intense  pur- 
ple colour.  The  solution  passes  through  the  filtre  witlv- 
out  losing  any  thing.  Water  does  not  decompose  it, 
like  most  of  the  ammpniacal  metallic  solutions,  at  least 
not  unless  it  be  surcharged  ;  then  a  part  of  the  purple 
may  be  separated  from  it.  Distillation,  by  carrying  off 
the  ammoniac^  also  causes  it  to  deposit ;  but  if  the  liquor 
retains  ammoniac,  i^  still  contains  some  purple  in  solu- 
tion.    The  acids  precipitate  it  in  like  manner. 

The  metallic  precipitates  of  gold  arc  not  soluble  ia 
ammoniac.     The  oxyd  at  the  minimum  is  but  very  im- 
perfectly so,  since  its  solution  is  always  milky.     If  the 
purple  dissolves  as  amply  and  as  well  in  ammoniac,  if  the 
purple  has  properties  which   neither  the  gold   nor  tho 
oxyd  possesses,  it  must  therefore  be  concluded  that  these 
two  substances  form  a  real  combination  with  each  otiier. 
Now,  it  is  only  the  real  combinations  that  can  have  pro- 
perties eminently  different  from  those  which  characterize 
their  factors.     The  codbination  of  a  metal,  the  affinities 
of  which  are  already  so  limited,  with  an  oxyd  which  its 
extreme  oxydation  reduces  to  an  equally  low  rank  in  its 
own,  cannot  but  appear  singular,  and  the  more  so,  as 
there  does  not,  I  believe,  exist  any  other  which  can  be 
compared  to  it.    To  this  it  may  be  answered,  that  that  of 
(be  oxyd  of  gold  with  ammoniac  will  not  perhaps  appear 

less 
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le^  out  of  rule  if  more  nearly  examined ;  for  what  a 
tnore  in  opposition  to  the  generality  of  principles,  thao 
to  see  an  oxyd  having  more  affinity  with  ammoniac  than 
the  strongest  acids  ;  than  to  see  in  fuloiinatiag  gold  an 
oxydo-ammoniacal  combination,  which  no  acid,  And  eFcu 
no  alkali,  can  oyercome  ? 

Mercury  shaken  in  a  bottle  with  fresh  purple  does  not 
separate  the  gold  from  it,  as  it  does  so  advantageously  in 
all  mixtures  wh^e  there* is  no  combination.  If  the  really 
metallic  gold  in  the  purple  does  not,  however,  yield  to  the 
action  of  the  mercury,  it  mi|st  be  opposed  by  some  olher 
affinit)\ 

It'has  also  been  thought  that  no  essential  difference  ^ex- 
isted between  the  gold  precipitated  by  tin  and  the  gold 
precipitated  by  the  sulphate  of  iron,  and  even  that  the 
latter  required  only  to  be  extended  or  diluted  in  any 
white  oxyd,  in  order  to  be  purple  of  Cassius.  I  must 
say  that  these  ideas  have  very  little  foundation  ;  for,  if  the 
gold  precipitated  by  the  iron  has  a^y  thing  of  a  purple 
hue  when  it  is  deposited^  it  has  this  cast  only-  utider  one 
aspect  exclusively  ;  whereas  that  of  Cassius  is  a  constant 
purple  in  whatever  position  it  be  viewed, 

All  gold  which  is  reduced  to  the  metalHc  state  by  other 
combustible  substances  than  by  tin,  gives  a  precipitate 
of  which  every  atom  refracts  the  light  in  such  a  manner 
as  to  appear  blue  when  the  vessel  is  placed  betueen  the 
light  and  the  eye.  It  is  this  appearance  which  gold  ex-> 
bibits  wi^en  precipitated  by  the  sulphate  of  iron,  by 
phosphorated  hydrogene,  by  sulpliurous  acid,  &c.  If 
we  place  our  eye  between  the  light  and  theuvessel,  we 
still  perceive  no  purple  colour;  but  we  distinguish  that 
reflection  which  is  peculiar  to  every  auriferous  molecule, 
and  in  wHich  we  so  easily  distinguish  atoms  of  metal. 
But  the  gold  .precipitated  by  tin  is,  on  tfaa  contrary ,  of  a 
/  deep 
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ileep  crimson  ^onr,  it  h  purple,  it  is  a  relvet^Rke  ctvT*  ' 
loui*,  which  exhibits  Tia  tnetallic  reflection  under  Vhat.*^ 

■  r    X 

efer  angle  we  view  it,  and  the  tint  of  which  diflfersfrom'*- 
that *exhibi ted  by  its  solution  in  ammoniac  only  by'its^^ 
greater  intensity.  *;  •    .    .     t^.n  •     t 

If  we  wish  to  convince  oursfelves  still  mor6  fiilljr'of  Ae^ 
real  difference  which  exists  between  the  atnriferocrs  pteci-*'^ 
pitates  and*  the  purple  of  Cassius,  it  will  be  siafficien^  td"^ 
call  to  mindy  that  though  the  muriate  of  iron  acts  upon  ^ 
the  mtfrmte  of  gold  in  the  same  manner  as  that  of  tin,' the" 
oxyd  of  iron  which  causes  its  precipitation  is  nevertheli^  ' 
by  no  means  attracted  by  the  gold  like  that  of  tin,  not*^ 
withstanding  that  its  solubility  has  in  this  circumstance^ 
undergone  full  as  great  a  diminutioti  as  that  of  the  oxyd 
of  tin.     If,  therefore,  the  oxyd  of  iron  raised  to  its  max- 
imum does  not  attach  itself  to  the  gold  in  a  situation  in ' 
which  that  of  tin  never  &ils  to  do  it,  it  is  certainly  no- 
thing but  the  affinities  that  can  account  for  these  di& 
ferences. 

And,  finally,  the  purple  of  tin  attaches  itsislf  to  silk, 
and  dyes  it  violet,  which  is  assuredly  not  the  effect 
of  a  gold  powder  incorporated  in  the  pores  of  its  fila* 
xnents.  * 

In  the  formation  of  the  purple  the  excess  of  the  acids 
have  a  very  different  use  from  that  which  might  be  at^ 
tributed  to  them  ;  they  do  not  separate  oi^yd  of  tin  from 
it  as  might  be  imagined,  but  they  occasion,  they  com- 
municate to  the  purple,  a  kind  of  semi-solution,  which 
retards  its  deposition,  and  which  thereby  produces  much 
ioconvenience,  especially  when  it  is  an  object  to  collect 
it  speedily.  This  action  of  the  acids  may  be  easily  per- 
ceived, if  we  agitate  a  fresh- washed  precipitate  with  ma-  - 
rine  acid :  one  might  then  be  induoed  to  assert  that  a  dis- 
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ioliitioo  too)c  plMQ»  fnd  the  mom  fo  if  w«  ^e«t04  i#  ti 
little  9  but  this  teliitioo,  w|ii^  impaiwit  upon  th^  eye  % 
]pj)d  of  transpar^gpy^  4oes  not  stand  the  taa^  of  the 
filti«- 

The  precipitation  of  the  purple  is  accelerated  by  adr 
iPD^  pqtasb  to  tl^  ligvpr  at.  several  tim^  If  at  theend 
ef  some  WDfttes  the  liquor  does  not  clear,  we  add  ^  ^ttlfi 
mortr  and  we  b^^  tbe  satisfiictioD  of  seeiqg  ^  purple 
Collect  in  flakes  and  deposit  itself.  lu  this  prfscjfMtat^i . 
however,  ^  excess  i^  to  be  dreaded ;  but  it  is  ^ea^ily 
|iyoida4  when .  we  ^fe  aware  of  its  bad  oonsequeuop ; , 
wh'ch  is,  tbjU  any  qoantity  of  pot^h,  more  thaa  what  is 
required  for  neotrafieipg.tbis  surplus  of  aeid,  would  in 
it»  turn  eltiM^k  ihfi  free  muriate  of  tin  whiob  the  liquoif 
hpld  in  solution,  and  we  should  run  tbe  haaard  of  addhyg 
to  the  purple  a  fiorti^n  of  o^ydj  iirbiph  ought  uol^  ti)  ^x^ 
PMt  of  i^  .    . 


f  p  Bt  $:pKpu;«B||  tH  ou^  vzi^r. 
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JOUcotvety  qf  a  }\evo  Vegetable  PriacipU  in  Asp0j:n^s^  , 
..    .      (Asparagus sativas,  I^INN.)      ,_y 

liy  Messrs,  Vauqu'ehn  and  Robiquet.  * 

.     .  .  .  ■.  'till'.!'         )  "..  :     •..-...• 

Prom  the  AKXAi'fis  D«  i^niUtl^J'      ■  - 

^"^  •■*,*•>.'%        ft   <  • 

XSy  esamifiiDg  taore  attentively  thaa  h^SoitmftAy.  betf 
lione  the  pFoducta  of  .Tegetatjca^  .moditrnohefntttaIiiur<i 
discovered  a  great  number  uf  p^tmk  pf..tfaeiil^  lir|i]flh 
were  unknown  to  die  Ancients*;.;  but  it  is  long: sauce  Jbbefis 
has  been  found  in.  vegetables  an  iiaoi^diate .  pKip6ipir.iK> 
singular  and  so  ioteresti^ogas  that  of  wlwii  u'fi  .ai»  iitMet 
to  speak.  »  -    --    r.     -.   •  j  ,.      .«  .  . 

During  the  last  sMiniQfer.M.  Holiiqiist,  a  .ytoog  idbf- 
mist,  who  with  soUdily  of  reasoning  unites  jgteBX  abti^jr 
in  making  eKperimenla^  fliii]^eled>  atibereooiBn^eadb' 
tion  of  M.  Parmenlier,  the  juice  of  aiiparagua  to  dheoucfd 
analysis,  dse  interesting  tesnks  of  vbicb  he  haa  reoorded 
in  die  Annales  de  Cbifflie.  ,     .  % 

Having  hsit  io  oiy  laboratoiy  (daring  a  jonmey  which 
he  made)  a  /certain .  qcaatity  of  the  juice  of  aqparagus^ 
concentrated  ^by  evaporation,  I  obsei*ved  in  it  a  cemsi'* 
derable  niunber  of.  crystals,  lai  wfaidb  two  appeaisd  te 
me  to  belong  to  new  substances.  As  they  differaA  in 
form,  transparency,  and  taste,  it  was  eeay  for  me.to  at^ 
parate.them*  .   n  U)\    \ 

One  of  these  species,  whidi  was  pef&clfy  trUtcedd 
transparent,  alter  having  bete  several,  times  stjtiatiiim^y 
has  a  cool  taste,  somewhat  .nauseous,  Whicb  eacoitts.  a 
flow  of  saliva;  it  »  hard,  brittle,  and  has. e racier ibrfi« 

The  other  species,  which  as  equally  white,  ie  ntf tfaer 

so  transparent  nor  so  hard  as  the  odier,  ser  A>eritcrf8» 

-  taliize  in  the  same  form  ;  it  is,  on  tbe-qpotrary^  ti^tbeot 

v»  Rx  %  coufiiteuce^ 
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coniistence,  crystallized  in  6oe  neediesy  and  has  a  sensi* 
Uy  saccbarine  taste  analogous  to  that  of  manna^ 

M.  Bobiqnet,  in  making  the  experiments  Wbicfa  we 
have  mentioned  I  bad  observed  tbe  first  of  these  sub- 
stances, but  he  conceived  it  to  be  an  ammoniacal  salt, 
because  having  then  been  able  to  procure  it  only  in  very 
small  quantity  and  imperfectly  purified,  it  retained,  to 
all  appearance,  among  its  lamins,  some  traces  of  salt 
>  with  an  ammoniacal  basei  with  which  the  juice  of  aspa- 
xagus  abounds  \  and  this  deceived  him. 

FVom  that  time  we  jointly  subjected  this  substance  to 
tnew  experiments^  the  principal  of  which  CoHow.  The 
form  which  it  affects  in  its  crystallization,  according  to 
M.  Hatty,  to  whom  we  sent  a  certain  quantity  of  it,  de« 
rives  from  a  right  rhomboidal  prism,  of  which  the  large 
.angle  of  the  base  is  about  1 30  degrees.  The  sides  of  this 
base,  and  the  two  angles  situated  at  the  extremity  of  its 
great  diagonal,  are  replaced  liyfacettes. 

This,  substance  is  moderately  soluble  in  water,  and  its 
solution  exhibits  no  marks  cither  of  acidity  or  of  alkali- 
nity»  Neither  the  infusion  of  galls,  the  acetate  of  lead^ 
the  oxalate  of  ammoniac,  the  muriate  of  barytes,  iior 
-  tl^e  Jiydro^sulphuret  of  potash,  produce  any  change  in 
< ;  tbe.aolutsoii  of  this  substance.  It  is  n^t  soluble  in  al« 
cohol. 

•  :.«^  These  .experiments  shexi-  that  the  substance  in  question 
is  not  a  salt  with  an  earthy  base.  We  triturated  a  cer- 
^.tain  quantity  of  it  with  caustic  potash  and  a  little  water, 
,  in  order,  to  see  whether  ammoniaa  would  be  disengaged 
«*£romxt,  but  no  sensible  traces  of  it  were  perceived  >  the 

potash  seemed  to  ts  to  render  \t  more  soluble  in  water. 
T.   ^Seeing  then  that  it  contained  neither  earth  nor  ammo- 
^rSiac,  we  examined  whether  any  of  the  alkalies  existed  m 
^  it;  forwfaicfa  purpose  we  buraaa  considerable  quantity 

;•'".-  ....  of 
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of  it  in  a  crucible  of  platina.  It  immediately,  puffed,  up 
considerably,  exlialing  pungent  vapours,  wliich  affsct  thje 
eyes  and  nostiils  like  the  smoke  of  woofl.  It  yields  mtioh 
coal,  which  has  no  taste,  and  which,  after  incineration. 
leaves  only  a  scarcely  perceptible  f race  of  earth,  wbi^ 
certainly  is  extraneous  to  it« 

At  the  end  of  the  decomposition  of  this;  matter  the 
odour  exhaled  from  it  is  a  little  analogous  to  that  of  the 
animal  matters,  and  also  slightly  ammoniacal. 

Nitric  acid  decomposes  this  substance ;  nitrous  gas  is 
disengaged,  the  liquor  assumes  a  yellow  colour,  a  bitter 
taste  like  the  animal  substances ;  when  tiie  action  of  the 
nitric  acid  is  completed,  lime  disengages  ammoniac  in 
abundance  from  the  liquor. 

This  alkali  is  therefore  formed  in  the  operation  just  de- 
scribed, since  the  substance  of  the  asparagus  presented 
no  sensible  traces  of  it  before. 

This  substance  is  not  an  acid,  since  it  does  not  rcdd^ 
the  turnsole  tincture,  and  is  devoid  of  that  taste  which 
all  these  bodies  possess  in  a  more  or  less  marked  degree. 

It  is  not  a  neutral  salt,  since  it  contains  neither  earth 
nor  alkali ;  but  as  it  yields,  with  the  aid  of  fire,  the 
same  products  as  vegetables,  we  are  obliged  to  consider 
it  as  an  immediate  principle  of  the  asparagus. 

It  is  probable  that  it  is  composed,  like  them,  of  by- 
drogene,  oxygene  and  carbone,  in  particular  propor- 
tions ;  and  it  is  no  less  probable  that  there  exists  in  it  also 
a  small  quantity  of  azote ;  at  least  this  seems  to  l)e  indi- 
cated by  the  odour  which  heat  disengages  from  it,  and 
the  ammoniac  which  it  forms  with  the  nitric  acid. 

Although  we  obtained  a  considerable  quantity  of  tfai^ 
substance,  we  have  not  been  able  to  subject  it  to  more 
experiments,  because  the  greater  part  of  it  has  been  lost 
in  our  laboratory,  and  we  have  none  left  but  the  small 

quantity 
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quantity  which  we  sent  to  M.  Haily  for  him  to  ascertain 
Its  form.  Nevertheless,  we  thought  it  incumbeDt  upon 
us  to  communicate  our  discovery  to  the  Institute,  in  or- 
•der  to  fix  its  date^  intending  to  pursue  our  researches  as 
soon  as  the  asparagus  season  shall  arrive. 

We  shall  also  examine  whether  diis^siogular  substance 
:exists  also  in  other  vegetables. 

As  to  the  saccharine  matter  which  we  also  found  in  the 
asparagus  juice,  we  had  not  a  sufficient  quantity  of  it  to 
determine  to  what  species  of  sugar  it  bears  the  greatest 
xeseniblance  ;  we  think,  however,  that  it  is  to  manna. 

It  may  therefore  be  cousidered  as  certain,  that  be« 

sides  the  principlies  discovered  in  the  juice  of  asparagus 

by  M.  Robiquet,  there  exists  in  it  a  principle  which  is 

crystallizable  like  the  salts,  and*which  yet  is  neither  acid 

•nor' neutral  salt,  and  the  solution  of  which  in  water  is 

not  aflPected  by  any  of  the  re-agents  which  are  ordinarily 

'  employed  to  ascertain  the  presence  and  the  nature  of  salts 

'dissolved  in  water;   and  anotlier  saccharine  principle, 

which  appears  to  be  analogous  to  manna. 


.  A 
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Fads  rdating  to  the  Chemical  History  of  Silver, 
By  Professor  Proust. 

From  the  Journal  de  Physique. 

JL  HE  muriate  of  silver  is  soluble  in  muriatic  acid,  and 
it  separates  in  octraedal  crystals.  This  solution  is  de* 
composed  by  the  addition  of  water,  and  the  muriate  is 
precipitated. 

This  acid  poured  upon  refined  silver  attacks  it,  and 
transforms  it  into  muriate ;  a  gas  escapes  which  forces 
out  the  stopper ;  this  can  only  l)e  hydrogen.     The  acid 

which- 
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^fUcti   is  weakened  retina  scaiKdy  aiay  tbin^ia'solu-i' 
tiot),  ibr  it  is  hardly  coloured  with  hj^dro-sulpbur^tted  ■ 
w^t'ir." 

1  Hat  Bergman  should  have  considered  this  muriate  a»^ 
composed  of  75  silver  andt  25  acid,  \\ io  natural ;  but  i^etf  * 
the  Moderns  re^^eat  this  assertion,  they  cert^nly  do  not 
recollect  the  oxyg^^ae  which  iiece^arily  enters  intQ  the 
pempositicn. 

Muriate  of  silver  does  not  pierce  the  crucibles,  neither* 
does  it  attack  them,  or  ^ven  penetrate  the  surface. 

Mvriatf  of  silver  has  not  appeared  to  me  to  be  vc^atik^' 
paring  the  first  inipression  of  heut,  and  .by  the  help  of 
moistufe  alone,  jk  vapour  escapes,  which  condenses  im 
tbe  space  of  a  (trucible  inverted  upon  that  which  contains  - 
the  muriate.  This  is  a  stiblimate  whicb  has,'  as  Staaihl 
lias  observed,  the  appearance  of  flowers  ^f  arsenic  ;  but 
when  the  muriate  is  melted,  it  exhales  no  more  of  these 
vapoun,  but  remains  fixed  to  tbe  bottom  of  the  crucibles. 
Boor  drachms  of  oyelted  muriate  have  been  kepit  of  a* 
cherry-redf  for  half  an  hour,  in  a  covered  Heasian  cru« 
cible.  The  crucible  at  tbe  eqd  of  this  experiment  ha4 
lost  six  grains ;  but  this  was  only  because  a  little  of  the 
muriate  had  «made  its  way  out  by  one  of  those  defects 
f£  continuity  ao  often  found  in  die  olay  when  it  hiis  not 
been  carefully  worked  before*it  is  baked. 

Half  an  ounce  of  the  same  nuiriate,  heated  also  for  a 
long  time  in  a  hited  Tetort,  nieither  attacked  the  retortj^ 
por  ea^ibited  the  slightest  appearance  of  sublimation. 
M.  Sage  has  .seen  it  iu  the,  same  light. 
.  The  muriate  heated  to  this  degree  is  transparent,  and 
has  a  tinge  of  pearl-grey  colour,  which  sdways  distin- 
guishes it.  Under  this  aspect  it  ^so  perfectly  resembles 
fbe  native  muriates,  that  it  is  impossible  not  to  confound 
them  witi)  it,  their  proportions  being  the  same.;  so  true 

•  It 
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it  ig,  that  nature  has  not  two  modes  for  combiaanomF  of 
.this  kind. 

The  oittriate  has  a  strong  tendency  to  crystallize  in 
oetaedrons.  I  have  a  mass  which  weighs  four  ounces ;  in 
the  thickness  of  which  is  formed  a  horizontal  cavity, 
which  b  covered  with  them.  The  solution  of  the  muriate 
in  ammonia  likewise  yields  regular  oetaedrons. 

The  ammoniaoal  ^lution  may  be  preserved  for  years 
nitbout  the  muriate  tending  to  decom|X)sition ;  but»  if 
it  is  attempted  to  effect  a  separation  by  even  a  moderate 
heati  fulminating  oxyd  will  be  formed.  The  following 
fact  apprised  me  of  this  circumstance  :  I  placed  in  a* 
mild  heat  a  capsule  with  some  animoniacal  solution,  in^ 
tending  to  oollect  the  muriate.  The  liquor  evaporated  t^ 
a  certain  degree,  and  some  grains  of  deposit  being  ak 
ready  formed,  I  raised  it  by  the  edgre,  and  imprudently 
put  it  into  my  other  hand ;  the  powder  at  die  bottom 
soon  detonated  ;  it  burst  the  bottom  of  the  capsule,  and 
the  explosion  dashe4.  all  the  liquor  into  my  face,  and 
blacked  it  so  much,  that  it  remained  in  that  state  for  se<« 
veral  days. 

To  give  a  clear  idea  of  the  characters  of  this  muriate 
fand  even  to  give  instructions  how  to  know  it),  it  must 
be  poured,  of  a  half-red  heat,  into  a  silver  basin,  and 
stirred  circularly  like  melted  nitre.  It  then  comes  out  in 
a  thin  plate,  transparent,  and  flexible,  which  may  be 
cut  with  scissars,  almost  as  easily  as  lantern-horn. 

If  it  be  left  to  cool  in  the  crucible,  that  it  may  be 
taken  out*  in  thicker  masses,  it  will,  as  Kuhckel  baa^re<* 
marked,  bear  turning  in  a  lathe;  he  says  it  succeeded 
much  better  in  masses  of  eight  ounces  than  in  one  ounce, 
I  have  some  plates  which  have  ai  red  cast,  and  are 
sprinkled  with  scales ;  but  the  light  darkens  them,  and 
consequently  diminishes  their  value  for  trinkets. 

Kunckel^ 
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Kunckel,  in  his  chemical  laboratory,  has  furnished  a 
method  of  reducing  the  muriate,  which  is  expedftiousi 
and  not  exposed  to  great  waste.  He  says,  tr(^at  three 
parts  of  grained  lead  with  one  of  muriate  of  silver  in  a 
retort,  the  lead  will  change  into  muriate,  and  will  swim 
upon  the  silver,  which  will  be  found  reduced.  The  pro* 
duce,  however,  is  not  reduced  silver ;  it  must  be  cupelled 
again,  to  deprive  it  of  a  good  portion  of  lead.  But  this 
process  may  be  improved  ;  for  three  parts  of  lead  are  a 
great  deal  too  much.  Enclose  the  muriate,  which  I  sup- 
pose to  be  melted,  in  a  leaf  of  lead  double  its  weight 
(lead  reduced  from  salt  of  lead) ;  cupel  it,  and  it  will 
produce  sometimes  -^^  sometimes  ,74  and  a  fraction.  In 
the  course  of  four  operations  I  could  not  obtain  ,75  and 
fractions,  which  is  the  real  product.  It  loses,  therefore, 
a  little  silver,  and  I  do  not  know  whether  the  muriate  of 
lead  which  volatilizes  does  not  contribute  thereto. 

It  has  been  recommended  to  reduce  the  muriate  by 
carbonate  of  potash.  This  methc^  is  embarassing,  for 
it  exposes  it  to  considerable  loss  on  account  of  the  swell** 
ing,  the  extravasation,  and  the  large-sized  crucible, 
which  must  be  used  to  avoid  these  inconveniences,  even 
with  small  quantities  of  muriate. 

Caustic  potash  is  preferable,  since  it  effects  the  reduc- 
tion without  swelling ;  but  for  large  quantities  of  muriate 
thb  method  becomes  dear. 

Having  had  about  a  pound  of  muriate,  the  result  of 
repeated  precipitations  which  bad  been  made  in  a  labo- 
ratory, 1  fpreferred  the  following  method,  of  which  M. 
Sage  is  the  author. 

It  consists  in  boiling  the  muriate  in  an  iron  stove  with 
some  small  pieces  of  iron  and  some  water ;  the  separation 
is  quickly  effected .  The  liquor,  which  is  muriate  of  iron^ 
i»  to  be  poured  off;  the  water  to  be  renewed  ;  it  is  to  be 

Vol.  IX.— Second  Scrubs.  S  s  shaken 
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shaken  nov^  and  then,  and  a  silver  powder  will  be  ob^ 
tained,  which  need  only  be  washed,  and  melted  with  a 
little  saltpetre  and  borax,  in  order  to  purify  it  from  some 
remains  of  the  oxyd  of  iron.  To  be  assured  of  the  entire 
decomposition  of  tb^  muriate,  it  is  sufficient  to  expose 
the  silver  powder  to  the  sun  ;  and  if  it  contains  any  ma* 
riate  the  light  will  give  it  a  dark  violet  colour. 

To  enable  me  to  judge  of  the  value  of  this  method,  I 
made  the  following  experiment. 

I  treated,  in  a  small  silver  basin,  a  hundred  parts  oC 
muriate  in  powder,  very  dry,  with  as  much  filings  of 
iron,  and  a  sufficient  quantity  of  water.  The  operation 
being  finished,  the  muriate  of  iron  emptied  out,  and  the; 
powders  washed,  I  added  eighteen  parts  of  mercury  to 
collect  the  i  silver.  The  amalgam  when  distilled  gave 
,72|,  it  ought  to  render  ,75|.  By  applying  more  mer- 
cury to  the  filings,  I  obtained  ,2|  of  silver :  total  ,75. 
The  loss  therefore  was  only  ,00|,  or  four  grains,  be- 
cause the  experiment  was  made  upon  1600  grains  of  the 
muriate. 

This  result  shews,  that  for  moderate  quantities  of  mu- 
riate, the  reductions  may  be  made  without  trouble  or  per- 
ceptible loss.  In  a  large  way  it  is  still  more  expeditious^ 
siucie  it  is  only  required  to  place  the  muriate  upon  the 
lead  in  the  cupel. 

The  silver  which  is  separated  from  the  muriate  by  pot- 
ash, though  well  melted,  is  not  always  entirely  free  from^ 
remains  of  the  muriate.  Being  one  day  employed  ia* 
forging  a  mass  of  about  eight  ounces,  I  was  surprised  to 
see  it  become  leafy  under  the  hammer.  On  examinatioi» 
I  discovered  some  muriate  not  reduced  between  the 
leaves.  M.  Fernandez  has  likewise  made  thb  observation : 
it  will  be  found  at  the  end  of  this  article. 

The 
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The  ouiriate  of  silver  is  frequently  met  with  in  the  mi- 
nerals of  America ;  it  accompanies  native  silver^  is  disse- 
minated in  sulphurets,  in  carbonates,  and  in  siliceous 
rocksy  till  it  becomes  imperceptible.  I  examined  an  ore  of 
the  province  of  Caracas,  nvbich  by  the  application  of 
ACids  produced  only  eleven  marks  to  the  quintal ;  but 
vfhen  melted  with  oxyd  of  lead,  potash,  and  charcoal,  it 
yielded  a  regUlus,  which  left  nineteen  marks  upon  the 
cupel.  This  mineral  contains  both'  metal  and  muriate. 
The  silver  of  this  ore  contained  at  most  a  thirty-sixth 
part  of  gold  ;  its  matrix  was  siliceous. 

To  discover  the  muriate,  the  mineral  in  powder  was 
boiled  in  water  with  a  few  filings  of  iron  or  zinc ;  the 
muriate  became  decomposed^  was  washed,  and  by  ap- 
plying nitric  acid  the  silver  was  discovered.  As  to  the 
muriatic  washings,  it  was  precipitated  with  solution  of 
silver,  and  a  portion  of  muriate  was  collected,  which  ex- 
actly represented  that  which  existed  in  the  ore. 

Sometimes  there  comes  from  PerlTpieces  of  native  mu* 
riate  of  the  greatest  purity.    I  have  a  specimen  .of  about 

ten  ounces,  which  has  for  its  matrix  rhomboidal  car- 

»  » 

bonate.  This  muriate  is  transparent,  pearly,  and  sec  tile 
without  harshness.  Its  cuttings,  when  exposed  to  the 
sun,  take  the  violet  tint  in  a  few  instants ;  it  melts  in  a 
retort  without  losing  any  of  its  characters,  and  i^ithout 
being  diminished  in  weight.  If  brought  near  to  the  flam^ 
of  %  taper  it  runs  in  red  drops,  like  the  juice  of  goose- 
berries, which  whiten  as  they  cool.  They  should  be 
dropped  upon  a  plate  of  glass.  The  artificial  muriate 
also  melted  in  coloured  drops.  The  native  muriate, 
wrapped  in  a  leaf  of  lead,  only  gave  rather  more  than 
,74,  though  it  contained  about  ,75|. 

I  decomposed  100  parts  of  this  muriate  by  zinc,  and 
precipitated  the  washings  with  nitrate  of  silver.    The 
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produce  collected  was  100  parts.  I  have  obtained  this 
result  twice.  The  solution  of  silver  which  remains  mixed 
with  the  zinc  after  the  decomposition,  may  be  employed 
likewise  for  this  purpose  ;  but  the  necessity  of*  filtering 
it  occasions  a  slight  loss,  for  only  from  98  to  99  is  ob- 
tained. The  muriate  which  is  reproduced  must  not  be 
weighed  till  it  is  perfectly  dry. 

The  native  muriate  is  also  found  mixed  with  carbonate 
of  silver  in  powder,  forming  a  grey  ore,  quite  unifoi^m ; 
it  is  very  difficultly  frangible ;  rubbing  it  with  a  hard 
,  body  discovers  tlie  silvfer  by  its  shining.  I  have  a  piece 
which  is  composed  of  30  of  silver,  of  calcareous  car- 
bonate 32,  of  muriate  38. 

.  As  far  as  I  can  judge  from  appearances,  it  is  this  ore 
that  envelopes  the  famous  piece  of  native  silver  which  is 
preserved  in  the  King^s  cabinet.  This  piece,  of  nearly 
three  hundred  pounds  in  weight,  is  still  charged  with  a 
part  of  its  precious  coat,  and  would  have  been  muck 
iiigher  in  the  estimation  of  mineralogists,  if  it  had  not 
been  deprived  of  it :  from  its  appearance  this  coat  must 
have  been  considerable,  and  has  been  chipped  oiF  with  a 
chisel.  The^piece  of  silver  was  found  in  the  mines  of 
Quantacaia,  situated  on  the  borders  of  the  South  Sea! 

Silver  also  is  one  of  «those  metals  which  will  deprive 
iron,  of  that  portion  of  oxygene  which  raises  it  from  the 
minimum  to  the  maximum,  or  whiqh  is  comprised  be- 
tween 28  and  48  per  cent. ;  but  it  is  necessary  to  assist  it 
by  a  certain  temperature,  for  at  a  less  temperature  the 
iron  recovers  its  oxygene :  the  following  experiment 
proves  it. 

A  solution  of  red  sulphate  was  heated  in  a  small  matrass 
with  some  refined  silver ;  a  part  of  the  latter  dissolved, 
and  the  sulphate  became  green.  It  was  filtered,  and  a 
little  common  salt  added  to  it;  the  muriate  was  sepa^ 

rated| 


} 


I 

I\icis  relating  to  the  Chemical  Histoiy  of  SSocr.    317 

rated,  and  the  filtrated  liquor,  or  the  sulphate  of  iron^ 
was  precipitated  green  by  alkdies.  But  if  the  filtrated 
liquor  bad  been  retained  instead  of  being  separated  from 
the  silver,  it  would  become  filled  with  metallic  spangles 
by  degrees  as  it  cooled.  Now  this  new  separation  could 
not* take  place  but  inasmuch  as  the  base  of  the  greeti 
sulphate  recovers  the  oxygene  from  the  silver.  This  r^ 
suit  ceases  to  surprise,  if  it  be  recollected  th^t  a  solution 
of  green  sulphate  mixed  with  anpther  of  sulphate  of  siU 
Ter,  instantly  precipitates  the  metal  in  a  brilliant  pow« 
der.  It  is  some  time  since  I  had  occasion  to  observe  that 
red  sulphate  cannot  be  concentrated  in  a  basin  of  fine 
silver  without  being  subject  to  similar  changes. 

Carbonate  qfSibter. 

This  carbonate,  when  obtained  by  that  of  potash,  is  of 
a  yellow-white,  but  it  will  not  keep ;  it  blackens  in  the 
light,  and  gradually  disoitydates;  for  if  at  tlie  end  of  a 
year  nitric  acid  very  much  diluted  be  applied  to  itj  a 
portion  of  the  silver  in  powder  separates  from  it. 

Sulphate  rf  Silver. 

Mercury  poured  into  a  solution  of  sulphate  of  silver 
decomposes  it ;  and  produces  a  crystallization  which 
scarcely  rises  above  the  sur&ce»  and  consequently  it  ex« 
hibits  none  of  the  pleasing  phenomena  of  nitrate. 

Tree  of  Diana, 

Lemeri  very  properly  recommends  mercury  to  be 
poured  into  a  solution  of  silver  very  dilute.  In  the  small 
as  well  as  in  the  large  way,  very  beautiful  and  variable 
trees  of  Diana  are  always  obtained.  Hemberg  and 
|3eaum6,  with  their  balls  of  amalgam  and  their  dissolu- 
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lions,  have  only  rendered  the  operation  complicated  moA 
disgusting  to  those  who  like  to  amuse  themselves  without 
8o  much  trouble,  with  one  of  the  most  pleasing  results  of 
experimental  chemistry. 

TO  BE  COKCLUDED  IN  OUR  NEXT. 
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Invention  of  a  Bathometer. 

JVI.  Van  Stipriaan  Lniscius,  M.  D.  has  invented  a 
Bathometer :  an  instrument  with  which,  he  asserts,  the 
greatest  depths  of  the  ocean  may  be  fathomed.  He  has 
ahready  had  it  constructed  in  the  celebrated  manufactory 
.  of  Messrs.  Ond^rdewyngaart,  at  Delft.  Should  the  mat- 
ter be  confirmed,  which  there  is  reason  to  hope,  accord- 
ing to  the  testimony  of  competent  judges,  not  only  (rorik 
the  construction  of  the  machine,  but  also  from  prelimi- 
xuury  experiments  made  upon  the  river  Maese,  by  the  in-  • 
ventor,  in'  presence  of  M.  Van  Bemmeien,  Lecturer  on 
Natural  Philosophy  at  D6lft,  and  of  several  nautical  per- 
sons, we  may  justly  expect  to  obtaiti  new  information 
respecting  this  subject,  and  the  form  of  th^  surface  of  the 
earth  in  those  concealed  abysses  of  the  sea.  As,  Iiow- 
ever  such  experiments  cannot  easily  be  undertaken  by 
Any  others  than  sovereign  princes,  or  opulent  comipanies, 
]SI.  Van  Stipriaan  Luiscius  has  resolved  to  send  a  well- 
constructed  small  model,  made  in  the  above-mentibned 
manufactory,  to  the  principal  naval  powers,  for  farther 
experiment, 

LiH 
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JtvicHARD  ToMXiNsoK,  of  the  town  of  Liverpool,  in  Hm 
county  of  Lancaster,  Salt  Merchant ;  for  a  machine,  en- 
gine, or  instrument,  for  making  white  salt,  and  prepar- 
ing brine  to  make  white  salt.     Dated  August  I,  1806. 

James  Rawlinson,  of  the  town  of  Derby,  Gentle^* 
man ;  for  certain  improvements  or  apparatus  commonly 
made  use  of  as  trusses  or  bandages  for  ruptures. 
Dated  August  I,  1806. 

Peter  Ma&si^and,  of  Heaton  Norris,  in  the  comity 
of  Lancaster,  Cotton-spinner ;  for  an  improved  method 
of  weaving  cotton,  linen,  woollen,  woi*sted,  and  mohaic^ 
and  each  or  any  of  them  by  machinery. 
Dated  August  1,  1806. 

Thomas  Fricker,  of  New  Bond-street,  in  the  county 
of  Middlesex,  Paper-hanger,  and  Richard  Clarke,  of 
Manor-street,  Chelsea,  in  the  said  county.  Paper-hang-^ 
ing  Manufacturer  ;  for  a  new  mode  of  decorating  tlie 
walls  o/  apartments  in  imitation  of  fine  cloth,  without 
joint,  seam,  or  shade,  by  means  of  cementing  of  flock 
on  walls  of  plaster,  wood,  linen,  or  paper. 
Dated  August  1,  1806. 

Ralph  Walker,  of  Blackwail,  in  the  county  of  Mid* 
dlesex.  Engineer ;  for  an  improved  mode  of  making 
ropes  and  cordage  of  every  dimension  or  size,  by  not 
only  making  all  the  yarns  bear  equally  in  the  Strand,  and 
laying  the  strands  uniformly  in  the  rope,  but  also  by 
making  the  rope  or  cordage  from  the  yams  in  the  same 
operation.     Dated  August  9>  1306. 

JosiAS 
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JosiAt  RoBBtm,  of  Liverpool,  in  the  county  of  Lan** 
caster.  Millwright^  anil  James  Curtis,  oi  the  city  of 
Bristol,  Coppersmith ;  for  certain  improvements  in  boileni 
for  manufacturing  sugar,  and  in  the  mode  of  fixing  the 
same,  whereby  much  labour  and  fuel  will  be  saved. 
Dated  August  20,  1806. 

John  Bvwater,  of  the  town  and  county  of  the  town 
of  Nottingham,  for  an  improvement  in  certain  sails  of 
ships,  and  other  navigable  vessels,  and  the  mode  of  work- 
ing the  same.     Dated  August  22,  1806. 

John  Curr,  of  Belle  Vue  House,  in  the  county  of 
York,  Gentleman ;  for  a  method  of  laying  and  twisting' 
the  yarns  that  compose  a  rope;  by  which  method  the 
yarns  of  a  rope  have  a  better  and  more  equal  bearing* 
than  they  have  in  a  rope  made  in  the  commfon  way. 
Dated  August  23,  1806. 

Richard  Ford,  of  the  city  of  Bristol,  Ropemaker  ; 
lor.  a  new  kind  of  cordage,  made  by  a  process  intirely 
new,  from  old  rope  or  junk,  or  such  short  ends  of  new 
rope  as  are  now  commonly  converted  only  iuto  oakum  or 
coarse  paper  ;  by  means  of  which  process  the  objections 
to  cordage  usually  termed  twice-laid  cordage  are  totally 
obviated,  and  the  newly-invented  cordage  is  made  nearly 
equal  to  cordage  made  from  new  materials.  ^ 

Dated  August  3o;  1806. 
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Spect/kaiian  of  the  Patent  granted  to  Bryan  Donkin,  qf 
Fort-Place f  Bemiondsey^  in  the  County  of  Surrey,  En- 
gineery  and  Henry  Maundslay,  (f  Margaret-street, 
Cavenduh'Square^  in  the  County  of  Middlesex^  Engineer; 
for  a  new  and  sifnple  Method^  of  combining  ^'^heel-work 
together,  so  as  to  produce  arty  rehired  Proportion  qf 
Velocity  between  the  Weight  and  the  First  Mover,    • 

With  Engravings^ 

Dated  July  24,  1806i 

X  O  all  to  whom  these  presents  shalP  comdy  &c. 
Now  knomt  Y£|  that  in  compliance  with  the  said  proviso^ 
I  the  said  Henry  <Maundslay  do  hereby  declare,  that  our 
said  Invention  is  described  in  manner  following  ;  that  is 
to  say:  • 

Fig.  1,  (Plate  XIII. ]  represents  a  set  or  system  of 
wheels,  combined,  according  to  our  method,  into  the 
form  of  an  engine  or  apparatus  for  raising  weights,  to 
lie  used  instead  of  the  well-known  engine  called  a  crane. 
G,  represents  a  small  wheel  or  pinion  turned  by  tlie  iirst« 

Vol*  li(«— Second  Series.  T  t  moveri 


322       Pcdmtfer  ctnnbining  WheeUwoi'k' together. 

mover,  applied  to  a  handle,  and  giving  amotion  to  8 
larger  wheel  F.  B  and  C,  represent  two  wheels,  hav^ 
ing  a  common  axis,  upon  which  they  are  so  fixed  that, 
\vhen  «on#  wheel  is  turned,  the  other  must  .likewise  turn 
with  it.  The  axis  passes  through  the  wheel  F.  A,  re- 
presents a  wheel,  which  is  fixed  in  its  place,  so  that  it 
cannot  be  moved  or  made  to  turn.  D,  is  a  wheel  at- 
tached  to  the  barrel  E,  which  it  carries,  round  by  rota- 
tion  upon  the  axis  I  H. 

Fig.  2  exhibits  the  oVitside  of  a  section  of  the  said  ap- 
paratus, taken  across  the  axi^  of  moti<>n.  The  operation 
or  effect  of  the  combination  here  described  is  as  follows. 
When  the  wheel  F  is  turned  round,  it  will  carry  the  axis 
of  the  wheels  B  and  C  alon^r  ^vith  it,  and  would  cause 
those  wheels  to  make  one  absolute  rotation  in  each  turn 
of  the  wheel,  if  the  said  wheels  B  and  C  were  without 
connection  with  any  other  part  of  the  apparatus.  But,  as 
the  wheel  B  works  by  its  teeth  in  the  motionless  wheel  A, 
it  will  run  or  roll  thereon,  and  will  in  each  turn  perform 
A  quantity  of  rotation,  amounting  to  as  many  of  its  own 
teeth,  in  angular  measure,  as  shall  equal  the  number  of 
teeth  in  A,  over  and  above  the  single  rotation  above 
mentioned,  as  produced  by  the  revolution  of  the  axis, 
which  is  carried  round  by  the  motion  of  F :  whatever  an- 
gular motion  shall  be  performed  by  B,  the  same  will  also 
be  effected  by  C.  If  therefore  we,  for  the  sake'tff  illus- 
tration, make  the  before- mcnjtioned  supposition,  that  £ 
should  revolve  without  causing  B  to  roil  by  any  connec- 
tion with  A,  the  wheel  C,  if  connected  with  D,  and 
without  any. rolling  motion,  would  carry  D  round  once 
in  every  rotation  of  F,  arid  D  would  thus  move  in*  the 
tame  direction  as  F. '  But,  if  we  attend  to  the  apparatus 
in  its  complete  state,  and  admit  that  B  shall  roll  upon 
die  motionless  wheel  A;  then  C  will  have  a  rotation  on 

that 
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4that  account,  which,  with  regard  to  D,  will  carry  its  tQeth 
at  the  place  of  connection  in  a  direction  contrary  to  that 
in  which  D  was  last  supposed  to  be  carried  found; 
Whence  it  must  follow,  tiiat  the  rotation  of  D  in  the 
pomplete  engine  uill  be  equal  to  the  difference  between 
pne  entire  rotation  of  D  in  the  direction  of  the  motion  of 
F,  and  tbe  quantity  of  rotation  which  is  caused  in  D,  m 

m 

the  opposite  direction,  by  virtue,  or  in  consequence,  of 
the  roiling  of  B  upon  the  motionless  wheel  A  j  so  that  if 
A  and  D  be  made  equal  to  each  other,  and  B  and  C  be 
.  piade  equal  to  each  other,  as  shewn  in  the  drawing,  then 
the  quantity  of  rolHng  motion  will  exactly  counteract 
and  ci-'^stroy  tlie  effect  which  might  have  been  produced 
by  the  rotation  arising  from  the  axis  of  B  and  C  bein^ 
carried'  round.  But,  if  C  be  made  less  than  B,  the  effect 
of  the  rolling  motion  will  be  less  than  the  effect  of  the 
I'evolving  motion,  and  D  will  be  carried  round  in  the  di- 
rection of  F  through  a  space  equal  to* the  difference  as 
aforesaid ;  which*  difference  may  consist  of  one  single 
tooth,  or  of  any  greater  number,  according  to  the  rela- 
tive  magnitude  of  the  wheels  to  each  other ;  and  so,  on 
the  contrary,  if  C  be  greater  than  B,  a  motion  w^ll  be 
produced  in  D  in  the  conti'ary  direction  to  that  of  F,  with 
jiny  desired  velocity  ;  and  as  the  proportions  of  A  and  B 
to  each' other,  as  well  as  of  those  of  C  and  D,  are  also  ca- 
pable of  any  rerjuired  variations,  it  will  be  pra^^ticable  to 
obtain  any  desired  ratio  of  velocity,  either* quicker  or 
slower,  between  the  wheels  F  and  D.  Ap4  moreover ^ik 
will  be  practicable  in  this  (as  is  the  case  with  every  other 
.mephanical  engine)  to  reverse  the  situations  or  places  pf 
applying  the  first- mover,  and  the  weight,  by  that  means 
to  obtain  what  is  called  power  or  purchase,  or,  on  t)ie 
other  band,  velocity,  as  i?iay  be  required  when  the  ap- 
paratus itself  is  not  intended  to  be  altered. 

T  t  2  Lastly. 
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Lastly.  I  do  declare  that  the  several  parts  of  nrheeU 
work,  combined  according  to  our  said  method,  (the  ni^ 
ture  and  principles  of  ^hich  may  be  understood  from  the 
foregoipg  description  and  explanation,)  may  not  only  be 
varied  as  to  their  respective  and  relative  dimensions  with 
regard  to  eaqh  other,  but  that  the  combinations,  accord- 
ing to  our  said  method,  may  be  applied  to  give  motion 
and  effect  to  screws,  capstans,  lathes,  and  all  other  en- 
gines whiph  act  in  the  way  of  rotation.  And  the  said' 
wheels  |xiay  be  constructed  of  any  fit  material,  according 
to  the  intended  uses,  and  connected  together  by  teeth, 
bands,  stops,  or  cliains,  or  any  other  method  by  which 
wheels  or  circular  revolving  bodies  are  made  to  drive 
^ach  other ;  &nd  the  first  motion  may  be  given  by  any  of 
the  forces  coo^monly  used  for  such  purposes. 

In  witness  whereof,  &c. 


ffpecijication  of  the  Patent  granted  to  Richard  Tomkik- 
SON,  of  the  Town  cf  Liva*pool^  in  the  County  ofLanca^ 
shire.  Salt  Merchant ;  for  a  Machine,  Engine,  or  In^ 
strument  for  making  White  Salty  and  preparing  Brine 
to  make  White  Salt.    Dated  August!,  I896. 

Wi^  an  Engraving, 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Kow  KKOw  Y£,  that  I  the  said  Richard  Tomkinson,  in 
compliance  with  the  said  proviso,  do  hereby  describe 
and' ascertain  the  nature  of  my  said  invention,  and  de- 
clare that  the  plan  hereof,  drawn  ill  the  margin  oY  these 
presents,  is  composed  of  the  following  particulars ;  that 
is  to  say  :  The  principle  of  this  invention  is  making  white 
fa)t,  and  preparing  brine  to  make  white  salt,  by  mean^ 
pf  a  hpljpw  cylinder,  or  pipes  connected  together,  op  a 
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passage  or  passages,  oF  any  fortHi  placed  in  the  midst  of 
the  liquid ;  through  wl)icb  cylindisr,  pipes,  passage  or 
passages,  the  fire  shall  pass,  as  through  a  chio^ney,  of 
%n  a  similar  manner  to  whi(;h  water  passes  through  pipes 
}aid  in  the  street  for  the  purpose  of  supplying  houses. 
The  pan  which  is  to  contain  the  li(|uid  may  be  made  of 
any  suitable  materials,  size,  or  shape,  with  a  suitably 
cylinder  or  cylinders,  or  pipes  of  iron,  metal,  or  other 
substance,  which  will  withstand  the  force  of  iire,agree« 
ably  to  the  wish  of  the  person  or  .persons  to  use  them  ; 
but  the  inventor  recommends  cast  iron  for  the  cylinder 
and  pipes,  similar  with  the  plan  annexed,  and  the  descrip* 
tion  following. 

The  pan  to  be  flat  or  horizontal,  as  described  by  the 
letters  A,  Fig.  3,  (Plate  XIII.)  may  be  fifty  feet  long 
from  C  to  D  and  £  to  F,  and  fourteen  feet  wide  from  C 
to  E  and  from  D  to  F  ;  the  sides  from  C  to  G,  H  to  E, 
D  to  R,  S  to  F,  to  be  perpendicular,  and  about  fifteen 
inches  deep  from  the  sides  at  G  R  £  F,  to  meet  in  the 
iniddle  nearly  in  an  angle  at  the  letters  I,  like  a  common 
water-spout,  making  it  in  the  middle,  that  is,  in  a  line 
level  with  the  top  edge  on  each  side,  where  the  two  sides 
meet  at  bottom,  as  aforesaid,  three  feet  six  inches  deep, 
(as  far  as  the  cylinder  marked  L,  after  described,  extends 
in  the  mouth,)  and  two  feet  six  inches  deep,  the  remain* 
ing  length  thereof  from  O  to  P.  The  side  and  ends  may 
be  made  of  wood,  the  bottom  of  wood  ako,  or  of  clay 
covered  with  tiles,  bricks,  &c.  The  fire-place  is  at  K, 
placed  in  the  cylinder  L,  which  is  of  cast  iron,  and  sevea 
feet  long  from  Q.  to  O,  of  an  oval,  from  two  feet  three 
inches  deep  and  thr^  feet  broad  in  the  inside.  The  cy« 
}ii)der  is  fixed  in  the  centrevpf  the  front  end  of  the  pan 
^t  Q,  the  end  of  it  level  with  the  outside  of  the  plank, 
between  the  cylinder  and  plank  it  is  caulked  with  oakum. 
'J'be  pipes,  \t^  as  m^ny  ioint^  «s  convenient,  (marked  with 
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the  letters  M,)  are  of  about  nine  to  twelre  inches  interioF 
diameter,  and  are  joined  to  the  cylinder  at  O,  and  pas$ 
in  a. line  parallel  with  the  angle  at  bottom  I,  and  the  dis- 
tance of  about  four  inches  from  the  bottom^  the  cylinder 
being  only  about  two    inches   from  the   bottom,    pass 
through  the  other  end  of  tbe  pan  ^t  P  (where  .they  jojn  a 
chimney}.     The.  heat  and  smoke  pass  through  supb  cy- 
linder jmd  pipes,  which  may  be  supported  on  the  bottojp 
pf  the  pan  by  as  many  bearers  as  requisite,  so  that  the 
liquid  can  freely  circulate  under  the]  pipes,  and, a  scraper 
or  rake  can  ])a.ss  between  them  and  the  bottom  ;  but  tbe 
.    top  surface  of  the  cylinder  and  pipes  should  be  uf>on  a 
level  with  the  bottoni  of  tbe  pan^s  sides  at  G  K  E  F ;  and 
€2are  should  be  taken  always  to  have  the  cylinder  and 
pipes  covered  with  liquid  on  the  mouth  of  the  cylinder. 
At  K  there  is  a  grate,  and  as  many  bars,  and  fixed  on  as 
inany  bearers,  six  inches  from  the  bottom  of  the  cylinder, 
.  as  convenient,  so  as  to  leave  sufficient  space  for  the  ashes 
,  to  fall,  and  be  raked  off.     The  fire  is  not  to  come  nearer 
than  about  six  inches  from  the  mouth  of  the  cylinder, 
,  (on  account  of  the  wood-work,j  so  tliat  tbe  hatch,  frame, 
and  small  iron  door,  *  as  in   common   stoves,  must  be 
'   placed  that  distance  at  least  from  the  mouth  of  the  cylin- 
der.    Clear  them  as  often  as  possible  from  the  scales  they 
^re  liable  to  contract  from  the  liquid.    There  may  be 
.  jpiore  than  one  fire,  cylinder,  and  pipes,  as  may  be  re* 
,  fluired  for  the  size  or  form  of  tbe  pan,  &c. 

The  inventor  does  not  confine  the  patent  to  any  size 
or  shape  of  the  pan,  pipes,  cylinder,  &c.  which  may  be 
inade  at  pleasure  ;  but  wishes  only  to  preserve  the  prin-^ 
ciple  of  the  liquid  by  this  means,  always  surrounding  the 
fire,  except  just  at  the  aperture,  where  it  must  be  sup- 
plied with  coals  and  fuel,  and  whence  it  communicate^ 
with  the  chimney. 
In  witness  whereof,  &9, 

Speqficatipn 


njnn.  ValJI.  .fam^  Jlnar. 
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Specification  of  the  Patent  granted  to  Thomas  Jam£I 
Pluckkett,  of  the  Parish  of  Christ  Churchy  in  tht 

0 

Cowity-qf  Surrey y  Agricultural  Machine-maker ;  for  a> 
'Machine  for  dibbling  and  drilling  all  Kinds  qf  Graim 
and  Pulse.^    Dated  April  17,  1806. 

'  .  - 

±  O  all  to  whom  these  presents  shall  come,  &g« 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, ^ 
I  the  said  Thomas  James  Plucknett,  do  hereby,  declaio 
that  my  said  iTivention,  and  the  manner  in  which  the 
same  is  to  be  carried  into  eflcot  and  practice,  are  de# 
scribed  in  the  manner  following  ;  that  is  to  say  :  As  dib« 
bling  is  now  found  to  be  the  only  efiectual  way  to  so^ 
corn,  pulse,  &c.  in  order  to  insure  crops  and  save  seed, 
by  which' the  farmer  will  save  immense  expense^  and'ne* 
ver  be  disappointed  of  a  crop.  It  is  made  as  follows,  xnXm 
A  hollow  roller,  of  about  three  feet  diameter,  the  ends 
made  of  wood  or  iron,  or  other  fit  material,  about  one 
inch  and  a  half  thick.  The  roller  about  one  foot  long, 
made  with  bars  of  iron,  aboubone  inch  and  a  half  square^ 
or  any  otiier  fit  material  sufHciently  strong,  placed  all 
round  the  circumference  of  the  roller,  about  six  inches 
asunder,  or  at  any  other  distance  at  which  it  may  be 
necessary  to  plant  or  dibble  the  corn,  pulse,  &c. ;  for  the 
dist£tnce  of  these  bars  will  be  the  exact  space  of  one  dib« 
bled  hole  from  the  other  following  ;  therefore,  these  bars 
will  be  placed  round  the  two  heads  of  the  roller  at  six 
inches  distance  from  each  other,  or  more  or  less,  as  may 
be  required  ;  these  bars  being  about  twelve  inches  long^ 
secured,  or  otherwise  fastened  at  each  end,  at  about  six 
inches  asunder,  to  the  two  heads  of  three  febt  diameter, 
•from  what  I  above  describe  as  a  hollow  roller.  Through 
^e  centre  of  this  ^roller  is  fixed  a  square  axle,  of  either 

wood 
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wood  or  iron,  or  any  other  fit  material,  with  only  a  sufs 
flcieni  round  at  each  end  for  the  round  collar  to  work  in^ 
which  will  ht  either  cut  out  of  the  ends  or  metal  coUart 
fixed  to  them.  The  square  of  fihe  axie  should  project 
flofficiently  through  the  ends  of  the  roller  to  admit  of  fix^ 
ing  securely  to  them  shafts  or  a  handle,  similar  to  a  gar^ 
den-roller  or  wheeUbarrow,  if  a  hand  machine ;  but  if 
made  larger  for  a  horse,  it  will  be  necessary  to  have  shafb 
for  the  horse  to  draw  in  ;  in  either  case  it  must  be  so  se^ 
curely  fixed  on  the  square  of  the  axle,  that  the  roller  shall 
turn  freely  about  in  the  collars  above  described,  by 
which  means  the  axle  becomes  a  fixture  to  the  shafts  or 
bandle.  On  this  square  of  the  axle  is  hung  a  hopper  or 
trough,  within  side  the  before-described  hollow  roller,  of 
such  dimensions  as  will  bang  freely,  without  any  part  of 
it  being  so  close  as  to  rub,  or  at  any  time  touch,  the  bars 
or  inside  of  the  heads  of  the  rollers.  The  mouth  of  thia 
hopper  or  trough  may  be  made  to  any  convenient  size 
within  the  hollow  roiler ;  but  the  bottom  must  be  about 
two  inches  wide,  and  of  nearly  the  length  of  the  roller^ 
made  of  iron  or  wood,  &c.  so  that  it  is  sufficiently  strong 
to  sustain  the  continued  shocks  of  the  bars,  which  will 
strike  the  bottom  of  the  tumbler,  which  is  fixed  in  the 
bottom  of  this  hopper  or  trough.  I  call  it  a  tumbler,  be* 
cause,  as  the  bars  strike  the  lower  end  of  the  upper  part 
which  is  fixed  in  a  mortise  or  groove  in  the  hopper  or 
trough,  it  is  tumbled  out  of  the  mortise  by  means  of  being 
fixed  through  the  middle  by  a  pin  at  the  bottom  of  the 
hopper  or  trough.  The  upper  part  within  the  mortise  is 
the  segment  of  a  circle,  about  four  inches  diameter  and 
about  one  inch  and  a  half  thick,  or  any  other  dimensions, 
as  may  be  for  the  convenience  of  sowing  large  or  small 
grain,  or  pulse,  &c.  This  segment  is  so  cut  at  the  bot- 
tom of  tlie  hopper,  that  the  cefltre  is  fixed  just  below  dw 

bottooD^ 
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"Jk^ttdm,  outside  the  hopper,  for  the  convenience  bfcliang* 
iog  the  segment  agreeably  to  th^  .size  of  the  grain  or 
pulse  wliich  IS  tp  be  sown  ;  for  the  segment  of  this  roller ^ 
"working  within  the  groove  or  mortise  which  is  ^t 
through  the  bottom  of  th^  hopper,  so  that  the  seed  is 
agitated  by  the  tumbler  on  its  own  axi^,  will  consequently 
never  open  any  part  of  that  groove  or  mortise,  which  vrUl 
prevent  the  grain  or  jpulse  within  the  hopper  from  drop*- 
ping  out.  And  in  order  that  it  shall  deliver  or  tua^b(a 
out  the  same  quantity  at  every  time,  tbd  bars  of  the  roller 
strike  against  the  loner  part  of  this  tumbler^  or  sm^^l 
segment  of,  a  roller,  which  is  fixed  at  the  uhdet*  ^ide  gf 
the  Iioppci*. ,  There  must  be  Cut  out  of  the  uf^per  edge  pf 
the  segment  next  the  front  of  the  hopper,  a  recess^ 
of  a  proper  size  for  that  purpose,  something  in  the  $h9.p6 
of  a  bean,  which  must  be  sunk  "within  the  segpfient ) 
4t  the  same  time. taking  care  tQ  preserve  the  qdges  of  the 
thickness  of  the  roller  up  to  the  segment ;  the^orny  &c* 
l?i)l  be  liable  t0  jamb  between  the  mortii^  or  groove  and 

.  the  side  of  the  segment,  therefore  the  form  of. the  r^t^ 
will  be  like  the  bowl  of  a  tea-spoon,  hut  sntail^ry  pr 
otherwise,  as  w^y  be  fouod  necessary  for  the  qtianMty  p( 

.  good  to  be  delivered.  This  recess  being  placed  just  wittun 
the  thickness  of  the  front  of  the.bojttofi^  of  fhe.  h^D^ppej, .  it 
will  completely  shut  up  the  mortise  or  groove,  until  it  ia 
thrown  open  by  tlie^playing  of  tlie  lower  part  of  tbe.tuffi* 
bier  agaiiiftf  the  .bars  as  th$  .tpachine  >s  moved  fp4rw^r4s| 

*  ^hich.wiii  he  at  si-x  inches  intervals,  mori^  or  1^989  agree- 
ably to  the  portion  of  those  bars  which  strike  against  ti)# 
lower  part  of  the,  tumbler,  force  it  up  ia  ordfr  for  the 

I,  bars  to  pass  it;  whiqh  must  always  be  the  cas9  while  the 

lower  part  of  the  tumbler  is  a  little  longer  than  the  ra4ii> 

»as.the  bars  revolve  round  its  axis  within  the  lower  epd  of 

V  )fthe  tumbler.  To  the  lower  end  of  the  tumbler  is  fix^  a 
Vol..  IX. — Sxcom)  S£Ri£s.  V  u  prong 
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-prong  0n  a  joint,  which  will  only  open  ftom  the  under- 
side of  the  hopper  80  as  to  prcgecC  perpendicnlarly  do\nv- 
wards,  and  there  be  stopped  by  means  of  its  joint  re- 
volving no  farther  found  the  lowef  part  of  the  tumbler  ; 
therefore  this  bein'g  about  two  inches  long,  will  strike  the 
bars,  but,  when  doubled  under  the  hopper  by  means  of 
the  joint,  the  bars  will  pass  freely  by  it  without  disturbing 
the  tumbler,  and  consequently  not  let  out  any  of  the 
contents  of  the  hopper,  which  is  necessary  to  preserve 
the  contents  of  the  hopper  from  waste,  by  rolling  the 
machine  the  revei'se  way  to  that  when  at  work*  I  have 
called  it  above  a  prong,  because  this  little  swivel  is  fixed 
to  the  outside  of  the  tumbler,  with  two  ears,  through 
which,  and  the  bottom  of  the  tumblers,  Ls  a  little  pinion, 

-  which  it  swivels  at  the  lower  end,  which  is  about  two 
inches  or  more,  if  necessary^  is  divided  so  as  to  make  a 
prong  above  described ;  by  which  means  the  bole  which 
the  dibble  makes  will  be  filled  up,  and  the  end  covered 
over,  as  the  dibble  will  deposit  the  gftin  between  tbe 

•  prong,  which  is  drove  into  the  ground  at  tbe  same  iii« 
stant  the  bars  lift  tbe  lower  part  of  the  tumbler  and  prongs 
because  the  dibble  is  fixed  to  the  upper  part  of  the  seg- 
ment ;  and  consequently  the  segment  -being  on  a  centre^ 
the  dibble  must  be  fixed  intatbe  eartb-ki  the  same  pr»- 

•  portion  as  the  bars'lift  the  lower  ends,  or  more^  as  may 

-  be  found,  necessary,  by  fixing  one  Or  the  other,  mam  br 
<  less,  from  tbe  centre.    Tbe  hind  part  eif  tbe  dibUe  is 

-  hollowed  sufficiently  to  convey  the  grain,  &c.  to  the 

•  ground ;  the  lower  ^art  is  pointed  and  tbe  front  about 
the  thickness  of  a  coulter,  because  it  has  two  motioas, 
being  struck  into  the  ground  and  pawng  forward  at  th^ 
same  time.  The  upper  end  is  placed  in  an  eye  of  iroa^ 
about  as  much  above  the  joint  as  the  point  is  belaw,  fixiid 

•  to  the  outside  of  .the  hopper,  through  which  it  peiKa 

freely 
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feeely  every  time  it  striked  inio  tlie  ground,  which  is  done 
by  the  motioD  of  the  jtuqabler,  which  turns  out  the  seed, 
at  the  same  instant. 

The  above  is  the  most  simple,  and  best  suited  to  agri- 
cultural purposes,  being  the  least  likely  to  be  put  out  of^ 
xepair ;  and  if  at  any  time  injured,  so  little  complicated 
that  it  will  be  su0iciently  within  the  capacity  of  any 
country  tradesmen  to  repair  it.  Notwithstanding  this. 
instrument  or  dibbling  machine  may  be  made  several  dif- 
ferent wayS|  and  the  principle  still  be  the  same,  such  as 
with  cog  wheels  and  plain  round  holes  in  the  bottom  of  • 
|he  hopper,  wUch  may  be  eclipsed  by  a  slide  and  screw, 
to  adjust  the  qui»ntity  to  be  delivered  at  each  stroke  of 
tiie  bars  against  the  ends  of  the  sm;ill  flaps  or  shutters, 
which  are  fixed  on  a  hinge,  and  shut  up  the  bottom  of  ther 
bole  every  time  by  means  of  a  spring  wire  inside,  through 
the  hole  at  the  bottom  of  the  hopper,  which  agitates  Uie 
seed  every  tinie  the  bars  pass,  th^  ends  of  these  shutters 
being  a  little  below  the  b^rs,  as  above  described,  throw 
open  the  .hole,  and  let  out  the  seed  the  moment  it  is 
passed  ;  it  is  again  shut  by  the  wire,  which  at  the  iN^me 
time  agitates  the  seed,  apd  prepares  for  the  next  dis- 
charge. The  dibble  in  this  case  m^y  be  fixed  to  each  bar, 
or  with  a  coulter,  placed  in  a  frame  before  the  hole,  tq 
prepare  a  furrow  as  the  machine  is  pressed  forward. 

The  above  is  for  the  use  of  one  man,  and  completely 
within  his  powes ;  hut  if  one  or  more  hpri^cs,  it  is  only 
necessary  to  m^ke  a  larger  and  longer  roller,  wd  place 
several  hoppers  within,  side  it,  at  such  dist^tic^s  as  ace  bes^ 
suited  to  the  country  or  land^  where  it  is  intended  to  be 
used,  and  which  will  be  proper  for  thp  \vo|-k  of  the  numi- 
^  ber  of  horses  to  the  machine.  The  whqle  of  which  ma- 
(^hiue  may  be  made  of  either  wood  or  iron,  or  partly  of 
both,  or  any  other  proper  material,  if  it  is  sufficiently 
strong  for  ^h^  purpose, 

U  u  2  Thf 
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Tb^  miirhine  may  be  varied  in  its  formation ;  but  tbo 
j^inciple  of  dibbling,  or  placing  se(}c)  in  die  ground,  a| 
e(jual  distances,  or  nearly  so,  will  still  be  bv  dibblers 
fixed  to  the  roller,  or  as  above  described^     These  are 
the  most  plain  and  easy  to  be  repaire<)  in  the  country ; 
yet  t  do  not  confine  myself  to  these  ways  only,,  as  the 
aliove-mentioned  roller  and  bars  may  be  made  to  drive  9 
spring  dibble  first  up  the  hopper  or  bin,  and  with  a  re- 
pess  in  the  b^ck  of  it,  like  the  bowl  of  a  tea-spoon,  or 
dny  other  form  suited  to  that  purpose,  l>ring  out  of  the 
hoppers  the  quantity  necessary,  and  deposit  it  in  the  hole 
made  by  the  spring-dibble  at  the  hind  part  of  it,  which 
would  be  as  regular  as  the  bars  strike  the  dibble  point, 
which,  "by  projecting  a  little  below  the  bars,  would.be 
by  every  one  driven  up  to  let  them  pass,  and,  by  mean^ 
ti  the  aforesaid  described  spring,  wbiild  be  forced  into 
the  ground,  and  deposit  the  quantity  necessary  at  the 
fome  instant.     The  action  of  this  dibble  would  be  similar 
to  the  spring-bolt  of  a  lock  of  a  door,  only  with  this  dif- 
ference,   projecting  perpendicularly  downwards  to  tbe 
earth.    This  likewise  pan  be'  made  of  any  material  suf* 
ficiently  strong,  iron,  wood,  &c.  or  partly  <»f  both,  as 
play  bp  found  requisite.    The  roller  may  be  made  ia 
lialves,  pr  a  part  of  the  bars  to  open,  for  tbe  convenience 
of  putting  in  the  seed  in  hopper,  bin,  or  trough  ;  or  the 
)>ars  may  bf^  placed  and  secured  round  the  heads  of  the 
foil  after  the  hopper  is  fixed  to  the  axle,  as  there  wiH 
1>e  sufficient  space  to  put  the  seed  in  the  h*opper  between 
the  bars ;  however,  it  pan  be  done  either  way,  as  may  best 
$uit  the  convenience  of  the  person,  and  tbe  levelness  of 
the  country  where  it  is  intended  to  be  put  in  practice.    . 

Ip  witi^ess  wl^ereof^  &c. 
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Specification  of  the  Pate7if  granted  to  DaVid  TTardib,  ^ 
Jhe  Parish  of  Saint  James,  Westminster ,  in  the  County 
of  i/idciksevj  Gentleman ;  for  an  Improvement  in  and 
upon  Craves  for  raising  and  lowering  Goods  into  and  out 
if  fVd}*t  houses  J  Xc.  arid  which  consider ahly  lessen^  the 
Jjobom^ihat  is  usualh/  required  Jo  'om'k  them. . 

With  a  Plate. 

D^ted  March  8,  1799. 

X  O  all  tp  whom  these  presents  shall  come,  &Cf 
Kow  KNOW  V£»  that  I  the  said  David  Hardie,  in  oom- 
pliance  with  tiie  said  |)roviso9  do  thus  hereby  particularly 
describe  and  ascejrtain  the  nature  of  my  said  invention^ 
^nd  the  manRer  '\\\  which  the  same  is  to  be  performed^ 
The  principle  of  the  raising  apparatus  of  my  crane  is  to 
poDStitute  the  force  employed ,  sometimes  by  the  whol^ 
weight  of  the  person  or  persons  working  it,  sometimes 
by  tha  whole  of  liis  or  their  weight,  with  the  SMperaddi- 
tion  of  bis  or  their  muscular  sllfeugth,  ^nd , sometimes  by 
only  part  of  his  or.  their  weight,  without  the  superadd!- 
tion  of  any  muscular  exertion  ;  and  also  to  oblige  eaci) 
person,  in  the  case  of  a  phirality  of  workmen,  to  perform 
liis  due  share  of  the  labour,  not  affording  an  opportunity 
Jor  the  appearances  of  exertion,  without  the  reaHty,  and 
forming  an  efficient  combination  of  their  respective  efforts. 
And  the  principle  of  the  lowering  apparatus  of  my  ihveo- 
tiob  consists  in  applying  a  convenient  quantity  of  water,  or 
^tber  liqaid,  to  counteract  the  accelerating  velocity  na- 
tural to  failing  bodies ;  so  that  the  weight  lowering  ^huU 
.on  no  occasion  descend  with  precipitation,  but  with  geiij. 
^e  motjou,  at  all  times  to  be  easily  arrested  by  the  com- 
mon  gripe  wheel:  both  principles  being  attended  witl| 
l^pi^ch  of  busing,  ttavio|;  pf  labour^  and  prevention  of  ' 

^angerouD 
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dangerous  accidents.  The  modes  by  which  I  vary  these 
principles  into  practioe  ajre  fully  ascertained  by  tlie  fol- 
lowing description  ^nd  referenc^ets  to  the  drawings,  with 
xemar^s.     (S^e  Plate  XIV.) 

Fig.  1 ,  a  front  elevation  of  the  beaip. 

Fig.  2,  an  epd  elt^vation  and  section  of  the  low/sring 
fipparatus. 

Fig,  3,  an  end  elevation  of  the  barrel  and  tread  wheel: 
the  same  references  are  put  to  the  corresponding  part  of 
.each  figure. 

Thi^  crane  is  composed  of  three  principal  parts: 
First ;  A  A  A  A,  a  tread  wheel,  less  than  half  the  size 
of  the  walking  wheel  in  comnion  usei  and  of  a  worie 
construction  with  regard  to  the  steps,  which  are  <mt» 
ade  instead  of  inside  -of  the  circumference  of  .tlje 
wheel.  Second ;  B,  the  barrel  on  which  is  coiled  the 
rope  aa^  that  is  connected  with  the  weight  to  be  raised 
or  lowered  \  bby  is  a  gripe  wheel  upon  the  axis  of  the 
liarrel ;  and  r  r,  a  brak0  to  gripe  and  stop  the  motion  when 
necessary.  Third ;  C  C,  the  lowering  wheel  contained 
in  the  box  or  cistern  dddd,  upon  which  stands  a  head 
or  covering  d  tf  £{y  made  semicircuUr,  or  otherwise,  and 
Blade  so  slight  as*  to  be  easily  lifted  oflP  when  required. 

In  Fig.  1  a  vertical  section  of  the  cistern  ddddf  and  its 
bead  ded,  in  the  direction  of  their  breadth,  is  repre- 
sented ;  and  in  Fig.  2  a  vertical  section  of  the  cistern 
and  heady  in  the  direction  of  their  lei^th,  in  order  to 
shew  the  lowering  wheel  C  C,  composed  of  the  eight 
spokes  or  arms////;  or  they  may  be  more  or  less,  or  of 
various  other  shapes,  fixed  to,  and  radicating  from,  the 
axis  i  k.  These  arms  are  made  single  and  double  sdter^ 
nately,  as  represented  by  the  two  shewn  in  Fig.  1 ,  in 
order  to  produce  a  better  effect  when  they  strike  and 
pass  through  the  water  or  Other  liquid  contained  jn  the 

^isteri^ 
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cistern  dddd;  and  tbe  water  or  other  liquid,  to  operate 
with  its  greatest  power,  must  be  kept  neither  higher  oiof 
lower  than  the  centre  of  the  axis  i/c^  but  its  power  is  re- 
duced in  proportion  as  that  quantity  is  diminished.  Each  . 
of  the  aforesaid  three  principal  parts  of  the  crane  is  sup- 
ported by  turns  upon  its  own  shaft  or  axis,  tbe  three 
.shafts  being  in  the  same  straight  line  of  direction ;  and  the 
shafts  g  h  and  t^  can  be  connected  to,  or  disconnected 
from,  the  shaft  At,  by  means  of  a  sliding  box  coupling 
at  A,  moved  at  pleasure  by  a  lever  or  otherwise,  and  a 
ratchet  wheel  and  click  at  i ;  or  any  other  mode  of  cou- 
phng  may  be  used. 

The  manner  of  using  tiiis  crane,  when  the  goods  are  to 

be  raised,  is  to  connect  tbe  tread  wheel  A  A  A  A  with 

'  the  barrel  B,  by  means  of  the  aforesaid  coupling  ;  a  com- 

•  petent -number  of  men  are  to^mount  upon  the  steps  b  by  that 
occur  a  little  labove  the  centre  of  the  wheel,  it  not  being 
to  convenient  to  suffer  themselves  to  descend  below  that 

•  point ;  and  laying  bold  with  their  hands  of  the  rails 
mmmmm^  fastened  to  the  top  of  the  framing  of  the 
crane,  and  projecting  at  a  convenient  height  on  each 
side  of  the  men  respectively,  they  are  enabled  on  all  oc« 
casions  to  maintain  their  proper  situations  on  the  wheel ; 
sometiqaes  to  cause  their  whole  weight  only  to  oj^erate^ 
sometimes  too  superadding  their  muscular  exertions  to  the 
whole  of  their  weight  by  pulling  the  rails  m  m  m  m  m  up- 
wards, which  has  the  effect  to  force  their  bodies  down- 
ward, and  sometimes  to  support  part  of  their  weight  on 
their  hands,  either  for  the  purpose  of  diminishing  the  ve« 
locity  of  the  wheel,  or  for  giving  ease  to  their  legs  when 
tired.  It  is  to  be  observed,  that,  while  they  continue  on 
the  wheel,  they  cannot  avoid  giving  tb^  greater  part  of 

,  their  weight  towards  producing  tbe  intended  effect ;  as 
no  person  would  lung  prefer  supporting  his  weight  by 

his 
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his  arois  rather  than  his  legs ;  and  that  consequently  arf 
efficient  union  of  their  respective  efforts  is  obtained.  The 
tcead  wheel  A  A  A  A  on  moving  round  necessarily  turns 
round  the  barrel  B,  and  winds  up  the  rope  an,  raising 
tiie  weight  attached  to  it.  The  steps  n  n,  mariced  on  the 
brace  of  the  framing  of  Fig.'3|  which  may  be  made  vari- 
ously^  serve  fqr'  men  to  mount  or  dismount  upon  frooa 
tlpie  tread  wheel.  The  clicks  or  pawls  O  O,  Jby  &lKng^ 
into  the  steps  of  the  taread  wheel  a^  it  turns  rounds  will- 
-prevent  dangerous  accidents  from  the  weight  overpower- 
•ing  the  men.  When  weights  are  to  be  lowered,  the  tread 
wheel  A  A  A  A  is  to  be  disconnected  from  the  barrel  B. 
The  click  and  ratchet  wheel  at  t  will  connect  the  lowers 
ing  wheel  C  C  to  the  barrel  B,  and  the  descending  weight 
will  necessarily  carry  round  the  wheel  CC  the  arms 
ffjfj  (f  which  alternately  striking  on  the  surface -of  the 
Vater,  or  other  liquid  in  the  cistern  dddd^  and  forcing 
their  passage  through  it,  will  counteract  the  accelerating 
Telocity  natural  totalling  bodies,  producing  a  gentle  mo* 
tion  of  the  weight,  freevfrom  all  danger  of  precipitation^ 
and  subject  at  all  times  to  be  arrested  with  ease  and  cer- 
tainty by  the  gripe  wheel  hb  and  break  CC.  The  rope 
«a,  after  being  detached  from  the  weight  lowered,  ^b 
brought  up  again  by  a  sufficient  counterpoise  weight  at- 
tached to  the  back  rope/? p,  which  had  been  woondopon 
^be  barrel  B,  as  the  rope  a  a  descended*  Thus  the 
deration  of  *  lowering  can  be  performed  by  only  the  at« 
tendance  of  one  man  to  the  crane ;  combining  at  once 
dispatch,  a  great  saving  of  labour ,  and  perfect  security 
'from  all  danger  to  men  or  goods* . 

Another  mode  of  applying  water,  or  other  liquid,  for 
the  purpose  of  lowering  weights,  may  be  effected  by 
putting  the  crank  upon  the. axis  ik  instead  of  the  spokes^ 
and  attaching  to  this  crank  a  piston,  which,  by  the  mo- 

•lion 
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tion  of  the  cranl^  is  moved  up  Mid  down  in  a  box  or  c^ 
linder  filled  with  water,  or  other  liquid,  both  end*  of 
the  cj'linder  being  covered,  and  the  piston  rod  moving 
through  a  stuffing  box  in  the  upper  cover.  An  appara- 
tus, regulated  by  means  of  a  cock,  or ,  otherwise,  being 
made  in  the  piston,  the  water,  or  other  liquid,  is  obliged 
to  pass  through  this  aperture  as  the  piston  moves  up  ajid 
down,  and  the  velocity  with  which  the '  piston  can  me¥( 
wtU  be  in  proportion  to  the  size  of  the  aperture.  The 
upper  cover  of  the  cylinder  may  be  formed  into  a  smaS 
reservoir  round  the  stuffing  box,  to  receive  the  small 
quantity  of  water,  or  other,  liquid,  that  may  be  forced 
up  through  it.  This  liquid  may  again  be  easily  intro* 
duced  ioto  the  cylinder,  by  means  of  a  cock,  through  the 
bottom  of  the  reservoir,  which  is  the  top  of  the  cylinder  : 
and  this  cock  may  also  serve  as  an  opening  to  introduce 
an  instrument  to  regulate  the  cock  in  the  piston  when 
occasion  requires,  without  being  under  the  necessity  of 
taking  oiF  the  upper  cover  of  the  cylinder  for  that  pur« 
pose.  Accuracy  to  the  fitting  the  piston  to  the  inside  of' 
the  cylinder  is  not  necessary^  as  a  small  quantity  of  the 
liqr-id  that  passes  by  the  side  of  the  piston  does  not  \n^ 
jure  the  effect  of  the  apparatus ;  or  water,  or  other  li- 
quid, may  be  applied  Ho  the  like  purpose  of  lowering 
weights  by  various  other  ways.  When  the  lowering  ap^ 
parattts  is  used  for  the  purpose  of  lowering  goods  or  per« 
sons  from  a  building  in  case  bf  fire,  it  will  be  proper  to 
attach  two  ropes  or  chains  to  the  barrel,  winding  in  con* 
trary  directions,  Sn  order  that  the  descent  of  one  weight 
by  one  rope  may  wipd  up  the  other,  to  bo  in  readiness 
to  eoptinue  the  operation. 

lu  witness  whereof,  .&c. 
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-On  4fo  Nlaktre  and  Properties  of  Manures  ^  and  the  Mode 
of  preparing  and  apptjfing  them  to  various  Sails.  J[y 
^THU&  Young,  Esq.  F^R.S.    . 

( Continued  from  Page  276.) 

CHAPTER  III. 

0/  Fossil  Jifanurfs» 

JL  HE  subfitancQs  most  commonly  purchased  as  manures 
in  this  kiDgdomi  of  this  nature,  are  few.  There  are  none 
Kh^t  demand  attention^  except 

1.  Coal-ashes.  *    3.  Gypsqip. 

9.  Salt,  4.  Lime. 

The  6rst  oF  thesCi  for  reasons  already  given,  has  beet) 
classed  with  other  ashes,  and  the  fourth  treated  of  in  the 
first  division  of  this  memoir. 

^If—OfSaft. 

By  various  experiments,  and  by  observations  made  ap^ 
parently  with* care,  but  too  numerous  to  be  detailed  *,  it 
is  decided,  that  sea-salt  acts  as  a  manure  in  sqme  cases  to 
A  degree  that  proves  its  excellence,  when  properly  ap- 
plied. I  apn  aware  that  other  persons  have  reported  ttii« 
favourably  of  it ;  but  the  general  knowledge  of  this  ma* 
jiure  is  in  it$  infanpy,  for  want  of  more  trials  being  satis- 
factorily  made.  Several  prove  that  the  quantfty  applied 
should  be  very  small,  and  that  quantity  is  not  ascertained. 

*  To  render  these  papers  as  brief  as  I  can,  I  shall  only  refer  \o  iho 

authors  who  report  this  fact.     Rnaire's  Addenda  to  Mamiros,  4  to  aS. 

}iunier's  ]Ev^|yn,  p,  48*    Bishop  Wa(son*s  Chemical  Essays,  vol.  ii. 

p.  75.    Wight,  vol.  i.  p.  S40;  vol.Hii.  p.  SOS.    Baker,  p.  ld«    Boer* 

haave,  p.  I06.     HoIIii\gshead,  pp.  27.  68.    Communication  to  the 

^oard  of  AgricuhurCf  vol.  i.  p.  d6l.     Annals,  vol.  i.  pp.  147.  S60^ 

vol,  ill.  p.  19)  vol.  V.  pp*  14Q.  527;   vol.  xxvili.  p.  200,   and  oan^ 

others. 

Ervor^ 
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Errors  therefore  may  easily  be  made  in  this,  as  ^i^Il  as  m 
other  points,  and  cause  tliose  unfavourable  reports  which  < 
ihore  Care  and  attention  would  have  prevented'.  I  haye, 
during  several  years,  made  experiments  on  this  substance,' 
and  scarc^eiy  one  that  did  not  tend  to  convince  me  of  the 
fact,  that  it  is  a  pow^ul  manure ;  and  especially  when 
added  to  any  dung  or  dunghills ;  aiid  I  was  so  much  con*- 
Tinced  of  the  fact,  as  to  strew  a  small  portion  to  all  yard« 
manures  at  the  time  of  filling. 

tf  with  these  facts  of  practice  we  combine  dertain  che- 
mical ones  remarked  by  eminent  writers,  we  shall  not  he« 
aitate  upon  the  point,  but  clearly,  perceive  that  such  re^ 
suits' are  conformable  to  the  nature  ^i\A  propei^iies  ot  xhiM 
substance.    , 

^'  The  application  of  sea- Water  to  vegetables  generated 
putrescent  hepatic  gas,  caused  by  the  mixture  of  vegeta^ 
ble  juices  with  the  vitriolic  neutral  Salts  contained  in  seA 
water.  Muriate  of  magnesia  forms  dne-fourth  of  the  saline 
matter  of  sea  water*  Very  considerable  benefit  has  been 
experienced  from  its  use  in  promoting  vegetation,  vfhitk 
mixed  with  dung  or  compost  dunghills.  It  possesses  a 
septic  power  that  promotes  putrefaction  *.** 

**  One  hundred  parts  of  sea<^salt  contain  fifty»three 
parts  of  alkali  (soda)  and  fdrty-seven  of  acid  f.'*^ 

*<  Sea-salt  acts  probably  as  an  assistant  to  putreiacr< 
tion  {."  **  One  ounce  in  twelve  accelerates  that  of  ani- 
mal substances  ^.'*  **  The  conversion  of  sea-salt  into 
an  alkali  by  putrefiiction,  leaves  no  room  to  doubt  of  its 
benefit  ||."  .         ^ 

Andr6  and  Parmentier  are  against  salt,  and  yet  pi^ve 
that  putrefaction  decomposes  muriatic  yalta  If.  Did  tbef 
ever  try  soda } 

*  Lord  DundoDsMl  if  Kirwan.  %  Bishop  Wattoti. 

f  Prinil^  -  H  Mi4fl  ^  Sciiebicr. 

XX  2  %2. 


S42  On  the  ttaiure  and  Pr&phtUs  4if  Mimurei^  asuitht    . 

a  thin  layer  on  the  sarface  of  a  donghill,  to  retain  the 
gaseous  effluvia  which  would  otherwise  be  dissipated,  thi^ 
also  is  right  \  but  it  bears  not  upon  the  enquiry. 

It  is  said  that  certain  substances  promote  fermehtation/ 
therefcre  I  would  not  add  them.  Fermentation  yields  the 
gases  which  fly  off  into  the  atmospheref)  the  nose*  ex- 
phiins  this  sufficiently.  If  uiifermented  sutntances  were 
annihilated  under  the  furrow,  previous  fermentation 
would  be  necessary ;  but  we  know  that  the  contrary  is- 
the  fact ;  and  that  not  an  atom  is  lost.  Qy  mixture  a 
ttrihcm  fuid  is  sometimes  formed,  but  nineteen  times  id 
twenty  this  is  gaseous  and  dissipated.  The  only  rational 
pretence  for  a  compost  is  in  order  not  to  gain  any  addi-*: 
tional  substance.  But  to  get  rid  of  an  evif ;  suppose  the 
mud  out  of  a  pond,  is  found  to  be  steril  from  acidity,  it 
would  be  right  to  add  potash  in  any  of  its  forms,  or  lime^ 
or  qhalk  ;  but  here  endff  the  benefit  of  composts.  I  do' 
not  admit,  till  experiments  are  more  decided,  that  the 
Qrcumstance  extends  to  peat.  It  is  at  least  doubtful,  a» 
the  application  of  the  substance  has  been  found  highly 
beneficial  without  any  such  mixture.  I  know  of  no  ex- 
|>eriments  that  are  in  the  least  decisive  of  advantages,, 
which  may  not  be  fairly  attributed  to  the  separate  ai^ 
detached  application  of  the  substances  mixed.  I  have 
not  been  inattentive  to  that  mass  of  ingenious  theory^ 
the  Chapter  on  Manures  in  Darwin^s  Phytologik ;  somef 
passages  in  which  might  be  quoted  against  these  ideas. 
But  I  conceive,  the  only  possibility  of  promoting  science*' 
is  to  rely  on  fiicts,  and  to  confine  theory  to  cooclosions' 
drawn  from  them. 

However,  I  like  so  little  mere  reasoning  on  any  agri-. 
cultural  question,  that  I  shall  not  extend  th^se  oi)ser^ 
rations*  • 

Om 
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On  the  Food  of  Plants, 

All  organized  bodies  are  resolvable  into  hydrogen,  nu 
trogen,  oxygen,  carbon,  phoiphorus,  and  siilpbur. 

Mr.  Berthollet's  great  discovery,  that  the  essential  di^ 
ference  between  animal  and  vegetable  substances  is  the 
former  containing  nitrogen,  the  latter  none  *,  reducei 
the  list  of  component  parts. 

•  By  a  series  of  well-known  experiments  of  Tngenhon^ 
Senebier,  &c;  oxygen  appears  as  it  were  to  lie  excremen* 
titiously  thrown  off  by  vegetables  in  i$iin-shine,  to  the 
great  purification  of  the  atmopphere  for  the  use  of  animal 
respiration,  in  which  operation  the  vegetable  decbm* 
posing  a  noxious  gas  absorbs  w!iat  would  injure  respira* 
ble  air,  and  leaves  that  which  benefits  it :  a  remarkable 
instance  of  that  Divine  Wisdom,  which  appears  the 
more  clearly  in  proportion  as  the  works  of  creation  am 
examined. 

From  experiments  extremely  nunnerops,  and  ob«erva« 
tions  made  by  emineiK  chemists,  it  appears,  that  the  two 
substan<:es  which  play  the  greatest  parts  in  vegetatidni 
are  hydrogen  and  carbon.  The  presence  of  light  anc} 
b^t  is  always  to  be  supposed. 

In  the  list  of  manures  which  have  b^en  detailed  in  the 
-preceding  chapters,  some  have  been  noticed  as  acting 
inechanically,  giving  either  friability  or  tenacity,  or 
powers  of  promoting  fermentation  ;  tlie  product  of  which 
is  carbon  or  hydrhgen.  Those  which  actually  feed  ve- 
getables abound  with,  or  are  reducible  to,  these  subv 
stances. 

The  importance  pf  water  in  vegetation  needs  not  to  bo 
insisted  00.     The  immediate  decomposition  of  this  coiki« 

f  It  iaa  coDitttuent  in  a  few  plants. 
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pound  subitance  by  vegetables  has  not  been  clearly  elu« 
cidated.  Bi^t  Senebier  notes  the  great  probability  that 
the  hydrogen  combining  with  carbon  forqis  oily  and  re* 
sinons  n^^tlers ;  and  we  know  thfU  osygen  is  thrown  off 
%j  leaves.  Chaptal  and  Dr.  Pearson  expressly  declare 
fbis  decompositiou.  Of  these  two  substances^  hydrogen 
>Dd  carbon,  of  ^uch  undoubted  importance,  to  which  of 
them  are  we  to  as^gn  the  great  effects  observable  from 
ibeir  application  ?  Ha^enfratz  i^nd  Mr.  Kirwan  are  de^ 
cided  for  carbon.  But  Dr.  Pearson  ooanhsits  tbe  idea, 
fuod  conteuds,  that  there  is  no  evidence  of  carbon  provii^ 
nutritive  but  when  it  is  united  to  hydrogen  and  oxygen 
in  vegetable  matter ;  or  to  oxygeui  bydrogeb^  and  nitro* 
gen,  in  animal  matters. 

Ezpefiment  has  shewn,  that  water  impregrnated  with 
carbonic  acid  is  beneficial,  and  that  carbonic  acid  gas  lias 
|iad  a  good  effect.  The  conclusion  to  be  drawn  is  not 
decisive ;  for'  in  all  these  trials  hydrogen  might,  and  ipt^ 
bably  did  enter. 

It  appears,  by  many  ei^periments,  that  the  fertiKty  of 
fotls  is  in  proportion  to  the  quantity  of  hydrogen  gas 
they  yield  in  distillation ;  and  the  efficacy  of  manures  i$ 
pretty  much  in  the  same  proportipn.  Powdered  chi^rpoa) 
distilled  yields  a  great  quantity  of  hydrogen  gas. 

Hydrogen  gas,  obtained  from  filing^  pf  iron  by  su}^ 
phuric  acid,  I  have  o^n  found  highly  beneficial  to  ve- 
getation. I  do  not  assert  that  even  in  this  case  it  is  post, 
tively  free, from  carbon,  but  the  quantity  is  by  far  too 
small  to  permit  tbe  efiect  to  be  attributed  ^  th^  sub* 
stance. 

Aa  observation  of  Fourcroy  throws  i^  inconsiderable 
light  on  this  subject.  *<  Charcoal,^'  says  that  eminent 
chemist,  *^  decomposes  water,  having  a  greater  affinity 
with  Qxygen  than  thf^t  has  with  h^*drogt:n/' 
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This  ciffcamstance   explains   much  of  the  difEculty 
"vhich  attends  the  insolubility  of  charcoal  in  water:    Mr. 
Kirwan  says,  that  the  grand  desideratum  is  to  discover 
the  means  of  rendering  charcoal  soluble  in  water,     Dr. 
Ingenbouz  says,  that  it  is  totally  insoluble,  and  almost 
unalterable.    But  it  is  evident,  from  the  observations  of 
other  chemists,  that  some  bodies  exist  possessing  this 
power.    Potash  has  this  effect,  according  to  Mr.  Thorn-  . 
son^.     And  Mn  Davy  and  Senebier  remark  the  same 
thing  of  pure  alkalies,  but  not  when  combined  with  acids. 
Dr.  Darwin  also  remarks,   th^t  **  carbon  absorbs  with 
great  avidity    all   putrid   exhaWions.     These    consist 
chiefly  of  ammonia,  hydrogen,  and  carbonic  acid,  and 
are  the  immediate  products  of  the  dissolution  of  animal 
or  vegetable' bodies.    Hydrogen  and  nitrogen  produce 
ajx^monia,  wbicb^  combining  with  carbon,  mity  form  a 
hepar  carbonis ;  aod  by  thus  rendering  carbon  soluble  ia 
waiter,  may  much  contribute  ito  the  growth  of  vegetables.** 
Jn  another  passage  Senebier  says,  ''be  h|is  found  it  in- 
soluble, in  water ;  and  that  alkalies  ^lone  have  the  power 
x>f  dissolving  some  particlesJ*^    Mr.  Davy  remarks  also, 
that  ^  charcoal  and  water  in  a  bottle  giviB  out  slowly 
some  heavy  inflammable  air.*'    Here  is  the  interesting 
circumstance :  if  the  solution  of  charcoal  in  water,  whe- 
ther by  time,  potash,  or  contact  with  soils,  be  attended 
yrith  the  extrication  of  hydrogen  gas,  no  wondei^  that 
charcoal  should  act  as  a  manure. 

I  have  now  before  me  four  and  twenty  tumUers  of  wa* 
ter,  with  plants  growing  through  pierced  cork  floats. 

Different  substances  are  added  to  each ;  among  others 
charcoal,  which  evidently  acts  as  a  powerful  manure.  But 
che  superiority  over  the  glass  which  has  no  addition,  is 

nothing  in  comparison  with  that  of  plants  in  another  ap* 

*  Chemical  Esiays,  vol.  ii:,  , 

Vol,  IX, — Secokd  Series.  Y  y  paratus, 
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paratus,  in  which  hydrogen  gas,  from  iron  filings  and 
diluted  sulphuric  acid,  is  thrown  up  to  the  roots  evexy 
day.     The  superiority  here  is  striking  to  every  observer. 

That  there  is  still  some  difficulty  must,  however,  be 
;^mitted.  Chaptal  observes,  that  gas  extracted  from  a 
mixture  of  sulphuric  acid  ai)d  iron,  holds  more  or  less  of 
charcoal  in  solution,  because  iron  itself  contains  it  *. 
The  desidei:atum  seems  therefore  to  bq  the  application  of 
bydrogen,  free  from  carbon,  as  the  means  of  really  ascer- 
taining to  which  substance  the  effect  is  to  be  attributed. 

In  what  degree  hydrogen  is  contained  in,  or  formed  by, 
other  substances  which  act  as  manures,  is  an  enquiry  ct 
great  importance.  It  is  remarked  f,  that  sulphurated 
hydrogen  is  the  base  of  the  muriatic  acid.  BertboUet 
gives  hydrogen  as  a  component  part. 

No  ammonia  in  fresh,  but  much  in  fermented  urine  ^, 
t)ne-6fth  of  ammoniac  is  hydrogen  gas  §. 

The  salt  obtained  from  plants  does  not  consist  wholly 
of  potash.  Siilphat  of.  potash,  muriat  of  potash,  sulphat 
of  lime,  phosphat  of  lime,  are  found  in  the  ashes  ||. 

Potash  is  composed  of  lime  and  hydregen ;  soda,  of 
magnesia  and  hydrogen  %. 

Magnesia  is  composed  of  lime  and  nitrogen ;  conse^ 
quently  of  carbon,  hydrogen,  and  nitrogen  4.. 

Gum  is  composed  of  oxygen,  hydrogen,  carbon,^  ni- 
ogen,  and  lime  *♦. 

OMs  are  composed  of  carbon  and  hydrogen  ft- 
.  £y  putref4ction,  hydrogen  gas  is  emitted  in  abundance. 

Connection  between  inflammability  and  sulphuric  sub^ 
stf^nces. 

*  Scoebiec  ai»o  observeiw  that  iron  eDters  into  the  compoaiiioa  of 

t  Manchester  Memoirs,  vol.  v. 

X  Fourcroy.  $  Bertholter.         N  Thompson.  f^  Gayton. 

I  bid.  ••  Thompson.  ft  Lavoisier. 
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If  these  combinatioits  be  well  oonsidored,.  it  vrill  afK- 
peat  that  hydrogen  is  foutid  io  a  v^ry.  oooaiderable  iuifa«. 
h(Ct  of  substances  which  are  u^ed- as  manures ;  and  thai 
there  may  be  some  difficulty  in  finding' a  single  one  that 
does  not  contain,  emit,  or  attract  it* 

The  time  allowed  by  the  Society  would  not  admit  ol 
much  exertion,  except  in  the  closet.  It  was  incumbent, 
jhowever^  on* a  candidate  to  do  what  the  short  peribd  pet^« 
mitted.  I  therefiore  formed  the  plan  of  some  trials  which 
might  possibly  throw  a  certain  degree  of  light  on  the 
most  interesting  of  these  enquiries. 

First.  The  question  relative  to  long  and  rotten  dung 
appeared  particularly  interesting.  I  therefore  .compared 
straw  cut  into  chaff,  and  applied  to  earths  in  different 
circumstances  for  barley ;  arid  the  earth  without  any  ma-» 
Aure  producing  grain  as  9.  The  straw,  steeped  three 
hours  in  fresh  urine  produced  as  50;  steeped  fifteen  hours, 
produced  as  6S  ;  steeped  three  days,  produced  126  ;  and 
applied  dry,  produced  39*  In  weight  of  straw  and  grain, 
the  plain  earth  giving  48  ;  that  of  three  hours^  120 ;  that 
of  fifteen  hours,  130;  that  of  three  days,  300;  and 
dry,  100. 

The  result  relative  to  urine  is  such  as  might  be  ez^ 
pected.  But  that  dry  straw'  should  so  much  increase  the 
produce,  seems  to  prove,  as  clearly  as  one  experiment 
can  do,  that  every  atom  of  vegetable  matter  in  the  soil 
begins  to  be  decomposed  immediately,  and  to  want  no 
previous  fermentation  in  order  to  enable  it  to  feed  plants. 

Second.  Such  eminent  chemists  have  assigned  to  car- 
bon so  much  importance  as  the  food  of  plants,  and  its 
solution  in  water  considered  as  a  desideratum,  that  t 
compared  it  under  different  applications.  The  plain 
earth  giving  as  above  9  and  48  ;  dry  powdered  charcoal 
gave  26  and  90.  Pearlash  and  charcoal  in  equal  quan- 
tities, mixed  and  applied  dry,  gave  46  and  100.    The 
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atme  mixed  b  equal  qmattty,  and  shook  in  vater,  gare 
2%  and  115  ;  but  die  pearlash  being  applied,  as  I  cod* 
cei^e  fraos  diffiercnt  triab^  in  too  large  quantity,  killed 
teur-fiftbi  of  the  plants.  Had  this  not  been  the  case,  the 
proportional  produce  wouM  have  been  t40  and  S^5.  The 
result  in  any  case  renuurkable,  pearlash  being  named  by 
the  chemists  as  having  UMetSed  in  diasolvtog  charcoal ; 
thus  epplitd  to  the  soil,  it  seems  to  have  had  a  very  great 
efiect^  I  should  have  remarked,  that  though  peariasb^ 
applied  either  alone  or  with  charcoal,  might  easily  b& 
hurtful  by  an  over-dose^  yet  thb  was  n'ot  the  case  with 
the  liitrate  of  potash,  (pearlash  and  spirits  of  nitre  in 
equal  quantities,)  which  greatly  promoted  Vegetation, ' 
giving  82  and  185 ;  common  nitre,  35  and  84. 

Third.  The  result  of  various  experiments  on  gypsmh, 
ia  different  countries^  having  been  extremely  contradic- 
tory, I  was  anxious  to  aiialize  its  -  proper  application* 
The  earth,  without  addition,  givmg  as  above  9  and  48  ; 
gypsum  alone  added  gave  6 1  and  160.  And  in  another 
experiment  applied  in  water,  it  doubled  the  force  of 
vegetation.  These  results  were  very  contrary  to  my  ex- 
pectation. 

Fourth.  The  accounts  we  have  bad  of  common  sea 
salt  are  as  contradictory  as  that  of  g)rpsum.  The  plain 
earth  yielding  as  above  » and  48  ;  salt  abne,  applied  in 
different  quantities,  gave  40  and  96,  SO  and  120,  and  28 
and  90,  36  and  iOO,  31  and  70;  but  with  addition  of 
chalk  it  gave  68  and  175,  and  40  and  120  *•  The  result 
upon  the  whole  very  decisive. 

*  The  loil  tn  which  the  triah  were  inid^  on  being  tailked,  wm 
fpuDd  to  coftsifft  of  (500)  gnint : 

Sand 186 

Clay 3^ 

Carbooateof  line  •    •    «       0 

500 
'  Jron  a  ttrong  impiegoatioiw  — «- 

fifch. 
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'  Fifths    At  the  same  time   with  the  preceding  trials, 

.some  other  subitonces  were  under  experiment.     The 

plain  earth  giving,  as  above-mentioned,  9  and  48  ;  soda 

gave  Si  and  210^  a  remarkable  resul^ ;  basalt  63  and 

149;  irdn  filings,  40  and  lOO;  magnesia,  40and  120. 

If  it  be  asked,  what  is  tHe  practical  use  of  such  disqui-* 
sitioDs?  the  premium  ofievedlf  by  the  Society  answers 
^the  question*  Is  it  conceived  that  so  enlightened  an  as-» 
semUy  of  patriots  want  to  be  informed  that  dung/  and 
marie,  and  lime,  and  night-soil,  and  malt^ust,  act  ad 
manures  ?  And  would  they  demand  an  account  of  the 
naiure  and  properties  of  substances,  if  the  common  know- 
ledge of  every  sensible  farmer  was  all  they  required  I 
Their  views  are  evidently  more  extensive,  and  more  phi- 
losophical. The  more  carefully  these  substances  are 
anaK2ed,  and  the  more  Intimately  we  examine  the  eflect 
of  combining  them  with  different  soils,  the  better  will 
this  branch  of  agriculture  be  understood.  I'bis  is  to  be 
effected  only  by  the  application  of  chemistry,  going  hand 
in  hand  with  the  vegeuting  process.  Very  fbw  ehemists 
have  been  farmers ;  we  ean  therefore  do  no  more  thaii 
combine  the  facta  discovered  by  one  set  of  men,  with  the 
result  of  the  observations  made  by  another  set.        *• 

But  vires  acquirit  eundoy  knowledge  advances ;  and  the 
turning  the  attention  of  curious  enquirers  to^the  subject, 
m  tht  manner  which  the  Bath  premium,  it  is  to  b^ 
hoped,  will  excite,  cannot  fail  pf  throwing  some  light  oa 
a  subject  which  will  demand  an  age  of  experiments  fulljp 
io^lucidate. 
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Facts  relating  to  the  Chemical  History  of  Gold* 

By  Professor  Proust. 

(Concluded  froxn  Page  3Q6.) 

,   Effect  ofjhe  Jcids  upon  the  Purple* 

y  F  we  apply  to  100  pa^  of  weil«^ied  purple  rerjr 
veak  aqua  regia,  «uch  as  what  is  made  wiith  marine  acid,, 
•f  4  or  5  degrees^  and  a  few  drops  of  nitric  acid,  ve  see 
tbeni  lose  their  colour  v^ry  speedily,  and  give  a  soladon 
of  gold.  This  solution,  precipitated  by  the  sulphate  of 
iron,  gives  24  grains  of  fusible  gold.  The  oxyd  of  tin 
>vh]cfa  remains  amounts  only  to  lOy  which  shews  that  the 
aqoa  regta  has  dissolved  6  grains;  It  is  white,  vitreous,  like 
every  oxyd  at  the  maximum*  This  result  shews  that  the 
gold,  as  it  is  precipitated,  carries  with  it  a  quantity  of 
oxyd  equal  to  three  times  its  weight ;  and  as  76  parts  of 
«iyd  at  the  maximum  correspond  to  about  72,5  of  oxyd 
at  the  minimnm,  it  is  probable  that  this  is  the  portion  of 
o^yd  minor  which  can  charge  itself  with  the  oxygene 
capable  of  oxydating  twenty-four  grakis  of  gold. 

If  we  pour  a  portion  of  muriate  at  the  minimum  into 
aqua  r^gia,  the  oxyd  passes  into  the  maximum,  but  it  ia 
Bot  preci}HMcd  even  by  the  acdoa  of  beat.  When  the 
gold,  in  abandoning  its  solvent  and  being  converted  into 
purple,  carries  with  it  in  its  precipitation  so  eonnderable 
a  portion  of  oxyd,  this  result  must  again  have  been  go^ 
i^rned.by  an  affinity. 

Muriatic  acid  of  10  degrees,  held  in  ebullition  upon 
fresh  purple,  decomposes  it  gradually,  and  reduces  it  to 
the  state  of  pure  gold.  The  force  of  aggregation  attaches 
its  molecules  again  to  each  other,  and  unites  them  in 
small  balls,  which  now  exhibit  only  the  colour  of  gold 
precipitated  by  iron,  the  sulphurous  acid,  &c« 

The 
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The  acid  cleared  by  deposition  is  a  solution  t?f  tin  at 
the  maximum,  with  a  slight  yellow  tinge.  A  plat^  of 
^in  causes  this  tinge  to  disappear,  but  gives  no  indicatioo 
cf  purple. 

The  nitric  acid  of  32  degrees  separates  tin  from  the 
purple,  and  brightens  its  colour.  This  is  the  freshening 
process  proposed  by  Lentin  ;  but  it  does  not  effect  its  re- 
duction into  pure  gold,  however  long  tlie  ebullition  be 
continued. 

The  nitric  acid,  decanted  off,  contains  tin  at  the  max- 
imum, and  a  small  quantity  of  gold  in  solution.  A 
few  drops  of  muriate  immediately  demonstrate  its  pre-r 
Bence. 

This  purple,  the  brightened  tinge  of  which  resembles 
that  of  cinnabar,  always  contains  tin.  Aqua  regia  easily 
demonstrates  its  presence  in  it.  If  we  place  it  between 
the  eye  and  the  light,  we  perceive  by  the  blue  cast  that 
the  gold  begins  to  be  mixed  witli  the  purple. 

Watery  sulphurous  acid  also  briglHens  the  purple,  be- 
cause it  separates  from  it  a  small  quantity  of  tin,  but  its 
action  does  not  go  farther. 

The  sulphate  of  tin  at  the  minimum  likewise  precipi- 
tates gold  in  the  state  of  purple  of  Cassius. 

Of  the  Precipitation  of  Gold  by  some  VegetttUt  Juices. 

I  have  shewn  upon  a  former  occasion  that  there  are 
few  vegetable  juices,  whether  of  an  acid,  gummy,  sac^ 
charine,  extractive,  &c.  nature,  that  do  not  possess  the 
property  of  disoxydating  gold  ;  but  among  the  extrac- 
tive and  colouring  juices  there  are  many  which  unite  with 
this  metal,  and  form  with  it  purple  lakes,  of  a  deep,  and 
frequently  even  of  a  very  beautiful  colour.  Such  unions 
confirm  more  and  more  the  dispositions  which  gold  has  to 
form  combinations  of  a  peculiar  order. 

Let 
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Let  solution  of  gold  b^  poured  into  a  well^cftared  sok^ 
lion  of  dragon*6  blood ;  let  tbe  I^ke  deposit  itself,  and 
after  wasliing  it  several  times  with  boiling  water  let  it 
dry.  This  lake  is  a  compound  of  metal  and  of  colouring 
matter,  united  with  each  other  bj  a  real  combination. 

If  we  burn  100  parts  of  this  lake,  and  Aise  tbe  ash  with 
a  littlo  borax,  we  obtain  a  button  of  gold,  weighing  40 
grains.  The  quintal  of  gold  therefore  carried  with  it 
250  parts,  or  2^  times  its  wdght  of  colouring  matter. 
The  following  facts  proTe,  1 ,  that  the  gold  is  in  the  me« 
tallic  state ;  2,  that  a  combination  exists  between  tbe  two 
substances. 

Water  is  a  solvent  of  the  principles  which  are  contain- 
ed in  the  dragon's  blood ;  and  yet  water  takes  up  nothing 
from  the  auriferous  lake.  Alcohol,  which  perfectly  diV 
solves  dragon's  blood,  likewise  takes  up  nothing  from 
this  lake;  it  does  not  even  assume  the  slightest  tinge« 
Potash  separates  from  it  a  large  portion  of  colouring  mat- 
ter, but  it  does  not  completely  deprive  it  of  it,  for  there 
remains  always  a  lake  of  a  very  beautiful  purple  oolouri 
in  which  we  still  find  the  gold  united  with  colouring 
principle.  Three  applications  of  potash  were  insufficient 
to  reduce  the  gold  to  its  pure  state. 

Ammoniac  separates  colouring  principles  from  it,  but 
does  not  dissolve  it. 

Muriatic  acid  of  1 0  degrees,  has  not  the  slightest  ac- 
tion upon  this  lake,  even  when  it  is  fresh.  The  gold 
therefore  does  not  exist  in  it  in  the  state  of  oxyd. 

The  nitric  acid  attapks  it,  and  is  decomposed^  with  a 
ilbrmation  of  nitrous  gas,  kci  and  tbe  lake,  by  the  dcr- 
atruction  of  the  colouring  .principle,  is  reduced  to  pure 

The  juice  of  pine-bark,  which  is  lised  in  Spain  for  inn* 
nmg  leather,  also  affords  a  lake  similar  to^the  preceding, 
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Md  .exhibiting  the  same  properties ;  bat  it  does  not  con« 
tain  more  t|ian  -^  of  gold. 

Gold  in  the  metallic  state  may  therefore  form  combinai^ 
iions  with  the  colouring  parts  of  vegetables.  ^ 

Of  the  State  of  the  Gold  in  the  Purple  applied  to  EnamelSi 

We  have  seen  fhat  the  gold  is  in  the  metallic  state  ia 
Ihe  purple  of  Cassius;  but  is  it  so  likewise  in  the  colours 
vhich  it  gites  to  gla^  and  enamel  ?  Tbb  is  a  question 
which  it  is  time  we  should  endeavour,  if  not  to  resolve, 
at  least  in  some  degree  to  illustrate. 

The  painting  of  purple  colours  with  gold,  oxydated  of 
merely  divided,  has  long  been  practised  in  Europe.  The 
artists  of  the  century  before  the  last,  employed  indiscri- 
minately for  this  purpose,  fulminating  gokl^  the  oxyd 
precipitated  by  the  liquor  of  silex,  gold  disoxydated  by 
tin  or  by  mercury,  gold  ground  with  pumice-stone,  &c. 
Since  then  Homberg  and  Macquer  remarked,  that  this 
metal  gave  a  purple  tinge  to  th^  vitrified  parts  of  the  sub« 
stances  on  which  it  was  supported,  while  under  the  focus 
of  a  concave  mirror, '  Rouelle  and  Darcet,  that  gold 
struck  by  the  electric  spark  also  gave  tiiis  colour  to 
enamel. 

From  the  time  of  Stahl  to  the  discovery  of  the  nature 
of  oxydation,  chemists  were  divided  in  their  opinions  re- 
ipectihg  thf  nature  of  the  purple  :  some  considered  it  too 
repugnant  to  theory  to  admit  that  the  gold,  provided 
with  all  its  phlogiston-,  could  dissolve  in  the  glasses,  and  * 
alone  exhibit  an  instance  of  a  combination  of  which  the 
(Ithet  metals  furnished  no  example.  They  therefore  con- 
cluded, that  it  was  capable  of  colouring  the  glass  only  in 
proportion  as  it  was  depblogisticatcd  *,  and  Macquer 
oould  tiot  avoid  acceding  to  this  opinion.  Neverthele^ 
it  appeaf|>  be  says,  that  it  is  a  species  of  oalcination 
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which  renders  the  gold  capable  of  entering  into  ritrifi- 
cation.    . 

The  rest 9  with  Orschal  at  their  head,  obs^ving  on  the 
one  hand  the  facility  with  which  gold,  simply  reduced  t^ 
a  state  of  great  tenuity,  gives  this  colour,  and  on  the 
other  the  low  temperature  at  which  its  oxyds  return  to 
the  metallic  state,  concluded  that  nothing  more  was  re- 
quired in  order  to  adapt  it  for  painting  than  to  reduce  it 
to  a  state  of  extreme  division.  Macquer  hinfsehf  at  last 
admitted  this  second  opinion,  and  was  the  first  who  in 
plain  terms  asserted,  That  ail  these  facts  prove ^  that  the 
purple  colour  is  natural  to  gold  whenever  it  is  vi  a  state  of 
extreme  division. 

I  sliali,  however,  point  out  to  the  attention  of  che* 
mists,  some  facts  which  may  help  us  to  determipe  which* 
of  these  two  opinions  is  the  most  conformable  to  truth. 

Silver  is  not  susceptible  of  oxydation  by  the  mere  heat 
of  our  furnaces.  The  extreme  facility  with  which  it  re« 
turns  to  the  state  of  metal, » when  it  has  been  oxydated  by 
the  acids,  is  another  difficulty  to  be  overcome.  Never- 
theless, when  an  easity-vitrifiable  substanee  can  dissolve 
the  oxyd  in  proportion  as  it  is  formed,  the  oxydation  fa-- 
voured  by  this  attraction  becomes  permanent:  it  then 
supports  a  beat,  which  is  no  longer  capable  of  reducing^ 
it.  Of  this  the  application  of  silver  in  leaf  to  glass,  tlie* 
combination  of  its  oxyd  with  the  phosphoric  or  the 
boracic  acid,  .afford  welUknown  proofs.  The  .case  ap- 
pears to  be  the  same  with  regard  to  gold  ;  if  a  vitreous 
surface  can  dissolve  i^s  oxyd  in  proportion  as  it  is  formed^ 
its  reduction  is  retarded,  and  the  purple  is  maintained' 
till  a  higher  temperature  forces  it  to  abandon  its  oxygen.  - 

But  the  following  fact,  which  is  weU  known  in  the  ma-* 
nqfacture  of  glass,  seems  to  decide  the  question.  If  angr 
precipitate  of  gold  be  dissolved  in  fine  crystal^  there  ve^* 
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•alts  a  brilUftnt  glass^  withoat  colour,  and  of  tbe  most 
f&titct  transparency.  Shall  we  say  that  the  gold  is 
merely  divided  in  this  glass  t  If  we  heat  fragments  of  it 
In  a  retort,  consequently  far  from  any  dephlogisticating 
▼apour,  they  sissume  a  magnificent  purple  tinge,  without 
losing  any  thing  of  their  transparency.  Can  we  consider 
this  result  as  metallic  reduction  ?  The  purple  of  enamels, 
of  painting  upon  porcelain  frequently  disappears,  and 
appears  again  with  the  greatest  facility.  Do  we  here  re* 
cognise  a  metal  which  never  deviates  from  the  metallic 
simplicity  in  the  different  states  ?  The  gold  dissolved  in 
glass  gives  colours  or  givc^  none.  There  we  have  a  phe* 
nomenon  in  tiie  history  of  this  metal,  the  aetiology  of 
which  we  do  not  comprehend.  Let  us  therefore  candidly 
confess  with  Macquer,  This  purple  state  of  gold  is  not  yet 
well  understood. 


j^ 


Facts  relating  to  the  Chemical  History  of  Silver. 
By  Professor  Proust. 

(Concluded  from  Page  318.) 

Acetate  of  Silver » 

JL/I8TILLED  vinegar  dissolves  the  oxyd  of  silver  very 
readily,  and  yields  long  white  needles,  which  crystallise 
easily.  Wiien  heated  in  a  retort  it  produces  radical  vi« 
iiegar,  gas,  charcoal,  and  pure  silver.  I  have  not'  exi> 
annined  it  any  farther. 

On  the  Surcharge  thai  Muriate  of  Siher.  produces  in 
parting  Comets.    By  Don  Domingo  Fernandez. 

Having  occasion,  in  the  month  of  December,  17M,  to 
assay  twelve  pieces  of  gold  coin,  I  was  astonished  to  see 
tbe  twenty-four  cornets  come  out  with  a  surcharge  of  half  a 
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grain  more  than  they  ought  to  have,  according  to  tht 
standard.  I  repteated  the  a«say  with  the  greatest  care, 
and  the  result  was  stijl  the  same.  That  I  might  elucidate' 
these  appjearances,  I  examined  very  particularly  the  lead 
and  the  acids  that  I  had  been  using ;  but  I  perceived  no- 
thing that  could  accQUOt  for  such  an  extraordinary  surr 
charge. 

I  had  therefore  no  alternative  but  to  returp  to  the*  sil- 
ver ;  but,  as  this  metal  proceeded  from  a  muriate  reduced 
by  potash  and  charcoal,  I  was  far  from  suspecting  that  it 
3vould  have  any  influence  on  these  results,  especially  as 
it  was  drawn  by  the  rollers  into  very  thin  leaves,  an4 
n  ithoujt  apparent  def^ts.  Being  unwilling,  however,  to 
announce  that  thes^  coins  were  half  a  grain  above  the 
3tandard  without  a  fresh  .e^cperimept,  it  occurred  to  me^ 
to  dissolve  separately  the  twenty-four  cornets  in  aqua  re* 
eia ;  and  the  dissolution  was  hardly  coaypleted,  when  | 
at  length  discovered  the  cause  of  the  phenomenon. 

Each  of  them  left  a  white  powder,  which  I  coUectecl 
to  exan^ine,  and  I  had  no  difficulty  in  recognising  the 
muriate  of  silver,  which  wa^  exactly  of  t\^  same  weighty 
from  each  of  the  cornets. 

After  this  discovery  I  proceeded  to  exaipine  the  qu^^ 
)ity  of  my  silver ;  I  dissolved  it  in  nitric  acid,  and  tb^ 
piuriate  separated  fron^  it  instantly.  Therefore  i^  is  cer- 
tain, that  this  salt  is  pot  always  entirely  decomposed  io 
the  reductions  of  it  that  are  n^ade  with  potash,  and  that 
it  can  incorporate  and  even  dissolve  in  the  oietal  without 
occasioning  any  sensible  diminution  of  its  ductility,  since 
it  may  be  drawn  through  the  rollers  without  any  ap^ 
parent  defect  of  continuity  in  the  leaves. 

I  recommenced  my  experiments,  but  with  pure  silver^ 
taken  likewise  from  the  muriate,  and  the  surcharges  dis* 
appeared.     In  consequence  of  this  observation  I  deter* 
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^tfiiined  to  diasolve  ibe  cornets  whenever  I  may  have  re»« 
(foa  to  suspect  extraordinary  fpirpbarges. 

» 

]Sitrqf€  of  Siher. 

Th^  acid  whicb  is  raised  during  the  concentration  pf 
4tfae  soIiKioBy  howe?er  moderate  the  ebullition,  always 
contains  a  portion  of  silver,  as  muriatic  acid  instandy 
discovers.  This  result,  which  I  have  frequently  ascer* 
lainc^,  has  .certainly  in  some  degree  diminished  the  con- 
fidence hitherto  placed  in  the  jinetbod  of  assaying  ores  bjr 
;iitric  acid  ;  and  it  is  well  hnown  that  it  is  indispensably 
necessary  to  bpil  it  long  enough  to  reduce  the  last  por« 
--^ons  of  sulphuret  of  silver. 

Nitrate  pf  silver  does  not  appear  to  contain  water  of 
crystallisation  any  more  than  saltpetre.  It  may  be  kept 
melted  in  a  retort  for  some  tioie  without  losing  more 
jthan  i^-^  of  its  weight.  As  it  cools  it  forn^s  into  a  crystal- 
line mass,  rather  grey,  which  is  what  is  commonly  called 
Lapis  iiifemdis.  This  nitrate,  when  heated  till  it  is  en- 
tirely decomposed,  leaves  ,64  of  pure-  silver,  which  is 
uod^  the  supposition  that  100  parts  of  silver  will  yield 
^40  9f  nitrate. 

The  quintal  of  sijver  requires  from  9^  to  9%  of  oxygen 
to  serve  as  a  base  to  the  nitrate,  according  to  an  esperi- 
jnent  I  formerly  made  ^  however,  it^would  be  well  to  ba 
;rerassured  of  i^ 

This  nitrate  is  therefore  composed  of  from  69  to  70  df 
p^yd  of  filver^  and  ^i  to  30  of  nitric  acid. 

Ofi  the  Assaying  of  Silver  Ores, 

Care  i&tist  be  taken  to  precipitate  the  solution  with 
copper;  as  several  authors  have  recommended.  But 
fiojtwithstanding  the  greatest  possible  care^  a  little  of  the 

silver 
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•ilTer  always  remains  id  tbo  Kquors,  as  is  shewn  by  til» 
nariaUc  acid. 

An  ore  wbicli. yields  10  per  cent,  by  the  dry  way  gi^es 
by  precipitation  only  8f ,  0,  &c. 

• 

The  foUawing  is  a  Method  imitated  from  large  fForJts, 
tphich  is  practised  by  M.  Sage^  and  appears  to  7ne  t0 
be  preferable  to  all  others. 

A  quintal  of  calcined  ore  is  melted  with  as  much  li- 
tharge, and  three  quintals  of  common  carbonate  of  potasb, 
ih  aoruciUe,  the  bottom  of  which  is  covered  by  throwing 
into  it  from  24  to  30  grains  of  charcoal,  and  a  little  oil, 
and  which  may  be  applied  with  the  finger  to  the  bottom 
dBid  up  the  sides  to  half  its  depth  ;  the  cover  is  put  on 
without  being  luted.     Thus  two  crucibles  are  placed  be- 
side each  other  in  a  common  furnace ;  the  bellows  are 
•not  necessary,  an^  it  is  covered  with  charcoal.    When 
the  miiLtures  begin  to  meh,  which  is  easily  distinguished 
by  die  ear,  the  charcoal  is  so  placed  that  the  cover  can 
be  raised  to  see  what  passes.    If  the  effervescence  cause 
tbe  mixture  to  rise  above  half  way  up  the  crucible,  the 
cover  is  taken  oiF;  by  this  means  the  weight  of  the  air 
confines  the  intumescence,  and  preserves  it  from  extra- 
vasation.   When  the  fusion  becomes  tranquil,  the  covers 
fl#e  replaced,  covered  with  charcoal  again,  and  then  leflt 
till  it  is  cold.     If  the  assays  have  bean  weH  melted^  the 
lead  proceeding  from  them  does  not  vary  so  much  as  two 
grains.     By  oiipellation    buttons   are    obtained,  which 
ought  not  to  differ  more  than  the  sixteenth  of  a  grain. 
A  sixteenth  represents  an  ounce  in  the  quintal ;  but  if  the 
ore  be  so  ^k)or  as  to  give  less  than  ^n  ounde,  (i^hich  is 
the  case  with  most  American  ores,)  at  least  400  grains  of 
real  Qre  ought  to  have' been  taken. 

Nitrate 
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Nitrate  tjf  Silver  at  the  Minimum. 

A  saturated  sdution  is  boiled  on  some  ^Wer  powder^ 
that,  for  example,  which  is  produced  by  the  usual  mode 
of  parting ;  the  ebullition  is.  continued  for  an  hour  after 
all  the  nitrous  gas  has  ceased.  The  liquor  is  then  decanted 
with  its  deposit,  and  left  to  clear  itself.  The  clear  liquor 
is  afterwards  drawn  off  with  a  syphon,  and  is  passed  ijato 
a  retort,  containing  some  fragments  of  fine  silver 'at  tW 
bottom,  if  it  is  intended  to  be  concentered  ;  if  not,  it  14^ 
kept  in  a  flask,' 

But  the  refined  silver  must  be  purified  before  it  is  used^^ 
in  order  to  avoid  the  mixture  of  copper.  To  do  this,  the 
powder  -is  boiled  in  a  solution  of  silver,  saturated,  ^nd^ 
slightly  diluted:  the  copper  changes  into  nitrate,  and. 
the  silver  comes  out  so  far  pure  as  not  to  alter  the  colour, 
of  fresh  nitrate  of  silver. 

The  solution  is  of  a  dear  yellow,  not  changeable;  it; 
may  be  concentrated  much  more  than  the  nitrate  at  the 
maximum,  without  any  fear  of  it&  crystallising,  becawaq: 
what  it  produces  is  infinitely  more  soluble.  When  it  is 
to  the  water  as  240: 100,  it  is  still  far  from  crystallisation  ; 
sometiihes  it  remains  liquid  for  several  days ;  but  when  it 
is  poured  out  of  the  retort  it  cougeals  so  rapidly  that  the 
last  portions  adhere  to  the  neck  like  icicles :  a  good  deal 
of  heat  escapes  during  this  congelation. 

During  the  concentration  of  this  nitrate  a  little  is  aU 
ways  volatilised.  This  passes  firom  the  minimum  of  oiz^ 
ydation  to  the  maximum ;  sometimes  also  it  i$  discovered 
to  be  a  mixture  of  the  two  nitrates.  In  the  first  ease^ 
ammonia  does  not  change  the  transparency  of  the  pro^ 
duce:  in  the  second,  the  fresh  nitrate  is  indicated  by  a 
black  colour. 

•  Ik 
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It  is  difficult  to  make  it  crystallise  regularly,  because 
it  has  a  greater  tendency  to  congeal  than  to  form  intd^ 
detached  crystals.     If  it  is  congealed,  it  cannot  be  dis« 
idlted  again   without  precipitating  a  yellow    powder, 
-which  make^  it  nec^sary  to  suspend  the  op^ation,  to^ 
give  time  for  the  powder  to  deposit,  to  draw  the  clear  li*'^ 
quor  off,  and  to  put  it  into  the  retort  again.    li  is  true' 
this. inconvenience  may  be  avoided,  by  sharpemi^  with^ 
apid  the  water  which  is  to  redissolve  the  mass,  because 
tiie  yellow  deposit  is  redissolved  ;  but  one  is  also  exposed 
by  thi»  additiofn  to  increase  the  oxydation  of  a  part  of  the 
nitrate,  and  to  convert  the  produce  into  a  mixture  of  ni-^' 
tileite  major  and  minor. 

The  yellow  precipitate  of  which  we  have  been  speak- 
ing is  a  double  nitrate  to  the  minimum  of  oxygen  and  of 
acid. '  The  cause  of  its  for'mation  is,  that  one  part  of 
j^be  fresh  nitrate  cannot  be  dissolved  in  water  without 
taking  from  the  other  a  little  of  its  acid  ;  and  this  loss  of 
acid  which  the  second  part  suffers,  forces  it  to  precipi- 
tate. These  effects  are  perfectly  analogous  to  those  of 
nitrate  of  mercury  at  the  minimum  of  oxydation,  when 
it  is  poured  into  water.  If  it  does  not  divide  into  two' 
parts,  and  if  one  part  does  not  borrow  some  acid  from  the" 
Other,  this  likewise  does  not  dissolve  ;  but  in  tlie  case  of 
w4iicb  we  ^re  treating,  as  in  that  of  mercury,  the  little 
remaining  acid  sets  the  yellow  precipitate  afloat,  in-> 
creases  its  saline  state,  and  consequently  renders  it  di^*'* 
soluble. 

It  may,  however,  be  crystallised  by  suspending  and 

resuming  the  distillation  successively,  until  by  repeated 

trials  the  liquor  is  brought  to  the  desired  point.     But  t 

hate  not  yet  been  able  to   obtain  crystals  sufficiently^- 

isolated,  and  out  of  the  retort- for-  convenient  exaiai* 

nation. 

Pr0pe)*Hii^ 


ii_ 


'.^SA^SZ^-^^.  JS" 


I 

Fads  relating  to  the  Chemical  History  of  Silver.    361 

propel  iies  of  this  Nitrate. 
Its    solution  when  kept  from  the  air,    and  dc^fended 

9 

from  the  dusty  loses  its  colour,  and  in  a  few  days  pro- 
duces ^reat  square  leaves  of  common  nitrate,  tlie  base  oC 
wiiich  is  at  the  maximum. 

it  is  amusing  to  see  the  promptness  witn  which  a  few 
>drops  of  nitric  acid  poured  into  this  solution  form 
large  leaves  of  nitrate.  The  liquor  passes  from  white  to 
yellow,  ammonia  blackens  it,  and  in  the  end  it  is  only 
nitrate  at  the  maximum.  If  the  acid  be  mixed  with  the 
solution  more  diluted  and  heated,  the  nitrous  gas  appears, 
and  confirms  the  changes  which  the  theory  indicates* 

Muriatie  acid,  when  poured  into  a  solution  of  nitrate 
viinor^  produces  a  muriate,  the  base  of  wiilcli  arrires  at 
the  maximum  instantly.  Therefore  there  is  no  such 
thing,  or  rather  I  have  not  been  able  to  form  muriate  at 
the  minimum.  The  following  arc  some  of  its  most  re« 
markable  properties  when  mixod  with  re-actives. 

A  solution  of  common,  nitrate  of  silver  and  tnrnsol  wa- 
ter produces  no  effect :  with  nitrate  at  the  minimum  it 
assumes  the  colour  of  lac  blue. 

Nitrate  major  and  cochineal  produces**a  scarlet :  with 
nitrskte  minor  a  deep  lac  violet. 

Nitrate  major  and  a  sulpimric  solution  of  inJigo,  no 
effect :  v;ith  nitrate  minor  it  is  entirely  discoloured,  and 
ilje  silver  is  reduced^ 

Nit»-ate  viajor  and  a  spirituous  tincture  of  fecjla  of 
hemlock,  (which  is  the  colour  of  a  dead  lcaF,j  no  elluct : 
with  nitrate  minor  the  green  revives,  and  beautiiies  ia  a 
remarkable  manner. 

With  Ammonia. 

Ammonia  precipitates  the  nitrate  wzi/wr  of  a  black  co- 
lour :  the  precipitate  when  collected  is  pure  silver,  which 
V^L.  IX. — SscQND  S£Ri£8.  Aaa  doe^ 


S62    FmU  rtUUmg  to  the  Chemical  History  ^  Siher. 

does  not  fulminate  so  long  as  it  is  kept  under  the  am- 
monia. 

The  ammoniacal  solution  therefore  holds  some  of  the 
oxyd  at  the  maximum  in  solution ;  for  if  it  be  saturated 
with  verjr  weak  nitric  acid,  ammonia  no  longer  blackens 
it.  This  shews  that  the  portion  of  oxyd  which  is  dis- 
solved in  the  ammonia,  rises  ,to  the  maximum  at  the  ex- 
pense of  that  which  precipitates. 

With  pure  Potash. 

A  brown  precipitate,  similar  in  colour  to  that  which  is 
produced  by  the  nitrate  at  the  maximum.  Re-dissolved 
in  nitric  acid  ammonia  produces  a  black  precipitate, 
which  demonstrates  that  the  olyd  has  not  changed  its 
state ;  but  by  drying  it  absorbs  oxygen  from  the  atmo. 
sphere,  rises  to  the  maximum,  and  does  not  differ  from 
that  which  nitrate  major  produces. 

With  Alcohd. 

Alcohol  acts  upon  its  solution  like  water  itsdf ;  one 
part  of  the  nitrate,  deprived  of  part  of  its  acid,  separates 
in  a  yellow  powder.  The  alcoholic  solution  when  dis«- 
tilled  leaves  in  the  end  nitrate  at  the  maximum,  and  some 
silver  powder,  because  one  part  of  the  oxyd  has  com^ 
pleted  its  oxydation  at  the  expense  of  the  other  part.  In 
this  case  the  alcohol  does  not  become  etherised  any  more 
than  it  does  with  nitrate  viajor,  which  it  dissolves  verr 
readily. 

With  boiling  Wafer. 

We  have  seen  that  cold  water  separates  the  nitrate  into 
two  parts :- that  one  part  cannot  be  dissolved  without 
taking  some  of  the  acid  from  the  other  part,  which 
obliges  it  to  separate  in  a  yellow  nitrate,  or  with  less  acid. 
With  boiling  water  the  changes  go  still  farther. 

If 
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If  a  fe^  drops  of  solution,  lightly  concentrated,  are 
dropped  into  a  glass  containing  distilled  boiling  water, 
tbree  colours  will  be  distinctly  seen  to  succeed  each  other 
rapidly,  yellow,  red,  and  black.  If,  when  the  mixture 
is  yellow  or  red,  a  few  drops  of  acid  are  put  into  it,  it 
immediately  becomes  clear,  and  the  changes  cease.  If  it 
be  done  at  the  instant  when  the  black  appears,  the  acid 
does  not  restore  the  transparency;  this  is  because  the 
black  powder  is  not,  as  the  two  preceding  colours,  an 
oxyd,  but  it  is  silver  disoxydised.  Therefore  a  stronger 
acid  is  necessary  to  dissolve  this  last* 

The  black  powder  silvers  the  glass  as  it  falls  upon  its 
mdes.  None  of  these  effects  will  take  place,  if  some  drops 
of  nitric  acid  are  added  to  the  solution  before  it  is  poured 
into  the  boiling  water. 

The  yellow  nitrate  of  mercury,  at  the  minimum,  pre- 
sents similar  phenomena,  though  under  diflPerent  aspects. 
This  nitrate,  boiled  with  water  in  a  retort,  gives  a  mer*- 
cnrial  powder ,  ^bich  passes  in  the  recipient  with  the 
aqueous  vapour ;  that  is  to  say,  that,  by  the  help  of  an 
•levatod  temperature,  one  part  of  the  mercury  completes 
its  oxydation  at  the  expense  of  the  other.  But  in  all 
cases  wherein  we  discover  a  metal  passing  from  one  state 
ai  oxydation  to  another,  we  never  perceive  that  it  stops 
at  any  intermediate  term  between  the  two  extremes  of 
oxydation,  which  are  proper  to  it. 

Ab  aqueous  solution  6f  nitrate  of  silver,  at  the  mini- 
muip,  does  not  become  suroxydated  very  rapidly  by  con-' 
tact  with  the  air. 

I  have  formerly  shewn  that,  if  copper  has  more  affinity 
for  oxygen  than  silver,  it  must  not  be  concluded  that 
^cids  have  more  affinity  for  oxyd  of  copper  than  for  oxyd 
of  silver ;  and,  in  fact,  the  nitrate  and  the  sulphate  of 

Aaa  2  silver 
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silver  dissolved  and  kept  upon  carbonate  of  copper,  nei-r 
ther  attack^i  it,  nor  changes  its  colour ;  neither  has  the 
nitrate  of  silver  ,mi>ior  ^wy  more  effect  on  carbonate  of 
copper. 

The  yellow  powder,  or  the  nitrate  at  the  minimum, 
witfi  less  acid,  iuimediateiy  changes,  and  loses  its  cqlour 
when  in  contact  with  the  air.  It  becomes  covered  with 
a  blac\  powder,  which  is  pure  silver,  and  it  is  one  por« 
tjon  of  the  qxjd  which  is  disoxygenised  in  favour  of  the 
pther* 

The  nitrate  minor  when  concentrated  in  a  retort 
thickens,  produces  a  little  nitrous  gas,  enters  into  fusion, 
^nd  yieids  a  yellow  sublimate,  which  adheres  to  the  sides 
of  the  retort.  The  nitrate  major  furnishes  nothing  like  iL 
If  the  melted  mass  be  dissolved,  a  yellow  precipitatei 
mixed  with  a  little  silver  powder,  deposits,  which  indi- 
cates a  part  of  nitrate  minor  which  has  not  changed  its 
liature,  and  another  which  has  passed  to  the  state  of  ni- 
trute  major  by  (he  o:(}gcne  which  a  portion  pf  th^oxyd 
has  taken. 

It  is  several  y^ars  since  I  first  remarked  this  tnmsoiis* 
sion  of  oxvgene  from  one  part  of  an  oxyd  tor  the  other, 
in  solutions  of  silver,  kept  in  a  state  of  ebullition  upoii 
the  metal.^  A  kind  of  brilliant  powder  floats  in  it  Tor  some 
days,  and  afterwards  sinks  to  the  bottom  of  the  vessels. 
This  was  tiie  first  fact  that  occasioned  me  to  suspect  that 
sijvrr  could  be  susceptible,  lihe  so  many  other  metalS| 
pf  two  fixed  terms  of  oxydation. 

Nitrate  of  lead,  treated  with  leaves  of  this  metal,  pro- 
^  uces  similar  results*  I  shall  endeavour  to  publish  (hejo 
^9^ih  . 
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Memoir  on  the  Dectnnposiiion  of  Water ^  and  of  the  Bodies 
which  it  holds  in  Solutio^i  by  the  Jid  of  Gaivanic  Elec^ 
tricity.    By  C.  J.  T.  de  Grotthus. 

From  the  Annales  de  Chimie. 

With  an  Engraving, 

CHAPTER  1. 

Action  of  Galvanic  Ulectricity  upon  certain  Bodies  dissolved 

in  fVater. 

§  1.  W  ITHOUT  entering  into  the  discussion  of  a 
multitude  of  hypotheses  which  have  been  proposed  in 
order  to  explain  the  theory  of  the  decompositiou  of  water 
by  the  electromotive  apparatus,  I  shall  lay  down  a  gene- 
ral theory  of  the  decomposition  of  liquids  by  Galvanic 
electricity,  which  appears  to' me  to  reduce  the  effects  of 
the  latter  to  a  simple  and  satisfactory  explanation.  I  have 
been  led  to  this  theory  by  the  following  observations. 

§  2.  When  we  cause  to  pass  through  a  saturated  me- 
tallic solution  a  current  of  GaWanic  electricity,  of  an  in- 
tensify proportionate  to  the  space  occupied  by  the  liquid, 
and  comprised  between  the  extremities  of  the  two  con- 
ducting wires,  we  observe  some  phenomena  which  ap- 
pear interesting  even  to  those  who  do  not  take  the  trou- 
ble to  investigate  their  cause.  At  the  extremity  of  the 
wire  in  contact  with  the  disk  of  zinc,  oxygene  is  disen- 
gaged,  whilst  at  the  extremity  of  the  wire  in  contact  with 
the  disk  of  copper,  the  molecules  of  the  metal  in  solutioti 
^re  revifified,  and  assume  a  symmetric  arrangement,  ex- 
pending in  the  direction  of  the  Galvanic  current. 

§  3.  This  arrangement  is  only  an  imperfect  crystallisa- 
tion of  the  metallic  molecules,  perf^pctly  similar  to  that 
yrbich  is  known  by  the  name  of  arborisatiofi,  and  which 
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takes  place  when  metals  in  solution  are  precipitated  by 
dher  metals.  The  ancients  added  to  the  name  of  arbor 
•diat  of  the  Dtviaity,  to  whom  the  metal  was  cpnsecrated. 
Hence  the  appellations  of  arhor  Dunutf  arbor  Maitis^ 
arbor  Veneris^  &c.  Of  all  the  phenomena  which  Gal* 
▼anism  presents  to  us,  there  is  none  so  beautiful  or  so  in« 
teresting  as  this  kind  of  vegetation,  which  takes  place 
under  our  eye,  and  presents  to  us  the  image  of  an  ele- 
gant tree,  clothed  with  its  foiii^e,  and  adorned  with  its 
metallic  lustre. 

§  4.  Wollaston,  an  eminent  English  philosopher,  has 
already  found,  that  by  establishing  a  eminent  of  electric 
city  in  the  solution  of  a  metal,  the  latter  becomes  revifi- 
fied  at  the  extremity  of  the  conductor,  endowed  with 
the  negative  electricity ;  but  I  do  not  know  whether  he 
lias  also  observed  that  this  revification  is  capable  of  as- 
auming  a  symmetric  arrangement,  when  the  action  is  suf- 
ficient! energetic,  and  has  continued  for  a  certain  spa^ 
of  time. 

^  S.  Not  all  metals  in  solution  are  decomposed  by  Gal- 
vanic electricity.  From  the  nitrate  of  manganese  I  ob- 
tained gaseous  bubbles  at  the  negative  pole  *,  instead  of 
a  metallic  disposition ;  and  it  appears,  that  when  under 
the  same  circumstances  the  tnetal  in  solution  has  more 
affinity  for  oxygene  than  hydrogene  has  for  this  princi-^ 
pie,  it  is  the  water  alone  that  must  undergo  decompo* 
fution. 

^  6.  During  the  arborisation  of  the  metab  at  the  ne- 
gative pole  no  gas  is  seen  to  be  disengaged  at  iti  whence 
I  concluded  that  either  the  hydrogene,  aa  it  was  evolved^ 

*  I  shall  use  hcnceforwaFd  ihe  term  of  poiiiive  pole  to  designate  tbe 
extrcfnitv  of  the  wire  which  communicates  with  the  disk  of  zine,  and 
that  of  negative  pfle  to  denote  the  extremity  in  contact  with  the  cfisk 
of  copper.' 

combine4 
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oombined  with  the  oxygene  of  the  metallic  oxyd^  or  thife 
the  action  is  exercised  only  upon  this  oxyd,  and  iiiott 
upon  the  water.  This  last  conclusion  must  be  the  trucl 
one ;  for  it  can  hardly  be  admitted  that  the  hydrogens 
can  perfectly  separate  tlie  oxygene  from  the  oxydsef 
2inc  and  of  iron,  as  well  as  from  certain  acids  dieir  «oL* 
▼eotSy  io  which  these  two  metals  have  dissolved  onlf 
after  having  produced  an  effect  contrary  to  tltis  admia* 
sioD,  by  deccmipoBing  the  water. 

^  7.  Of  all  the  metallic  salts  which  I  have  subjected  ttf 
the  action  of  the  electromotive  apparatus,  the  acetate  of 
lead,  and  the  muriate  of  tin  ^^  have  aBRorded  me  the 
finest  vegetations.  That  of  lead  rambles  a  fern-leMf; 
aody  upon  the  ramifications  of  the  fin,  I  often  with  tha 
magnifying  glass  observed  octahedral  crystals.  It  is  re-> 
markahle,  that  the  arborisation  always  directs  its^^If  froti 
the  negative  pole  towards  tlie  positive  pole^  whatevei! 
may  be  the  respective  positions  of  these  poles ;  and  that 
it  cpnsequently  establishes  itself  always  in  the  direction 
of  the  electric  current.  The  vegetation  of  a  metal  widi 
the  aid  of  electricity  seems  in  some  degree  to  imitate  that 
of  the  natural  plants,  which  constantly  ^direct  tbemselvet 
towards  the  light,  while  oxygene  is  evolved  from  tliejii 
by  the  contact  of  its  rays. 

§  S.  When  the  metallic  tree  has  extended  itself  till 
within  a  small  distance  from  the  po^tive  pole,  its  growth 
is  stopped,  because  its  ramifications  being  in  a  state  of 
extreme  tenuity  in  every  direction,  annihilate  the  elec« ' 
trie  action,  by  eixercising  the  power  of  an  infinite  mim* 
ber  of  points.    It  even  appears  that,  by  the  two  great 

*  I  have  also  obtained  cfF.cts  more  or  less  sensible  fronn  the  nhro- 
muriaies  of  gold  and  of  ptatina,  Trom  the  nitrates  of  zinc,  of  copper, 
«f  mercury,  and  of  cobalt*  from  the  sulphAtes  of  zinc  and  of  iron,  ftom 
the  ipuriated  stanoitc  of  potash,  and  from  trie  miiriaie  of  iron. 

approx* 


3dC    On  the  Decomposition  of  Water ^  and  of  Hie  Bodies 

approximation  of  the  poles,  each  may  acquire  the  elec^ 
trie  power  of  the  other  ;  for  the  extremities  of  the  ifietaU 
lie  ramifications  have  sometimes  begun  to  be  oxydatedy 
whilst  a  disoxvdation  manifested  itself  at  the  positive 
pole.  It  is  probable  that  whenever  the  extremities  of  the 
two  conducting  wires  shall  be  of  extreme  tenuity,  and 
very  close  to  each  other  in  a  c)uantity  oi  water,  the  gases 
proceeding  from  its  decompomwon  will  be  mixed  with 
each  other.  There  is  here,  if  1  mistake  not,  an  analogy 
between  the  decomposition  of  the  water  by  an  electric 
machine,  and  that  which  is  effected  by  the  pile  of  Volta*/ 

§9.  When  the  current  of  Galvanic  electricity  acts  upon 
pure  water,  or  upon  water  charged  with  any  soluble  sub-< 
stance,  the  positive  pole  attracts  the  oxya^evating ^  while 
the  negative  pole  attracts  the  oxygeiuited  principle  of  the 
liquid.  If  the  proportion  of  the  component  parts  of  the 
latter  is  variable,  it  becomes  oxygenated  at  the  extremity  * 
of  the  wire  in  4:ommunication  with  the  disk  of  zinc,  and 
disoxygenated  at  the  extremity  of  the  wire  in  contact 
with  the  disk  of  copper.  I'bis  is  proved  by  the  following 
circumstances. 

§  (0^  The  muriatic  acid  becomes  oxygenated  at  the 
positive  pole  to  such  a  degree  that  it  acquires  the  powcc 
of  dissolving  gold  coming  from  the  extremity  of  the  con- 
ducting wire.  The  sulphuric  and  nitric  acids  become 
transparent,  and  appear  to  be  so  surcharged  witli  ox« 
ygene  at  the  part  which  unrounds  the  same  pole,  that  I 
believe  them  capable  in  this  state  of  producing  effects 
With  which  we  are  not  yet  acquainted  f*     At  the  nega- 

*  ^oUnston,  in  decomposing  water  by  the  electricity  of  a  commoa 
iijachiiie,has  constantly  found  that  the  oxygeneand  the  hydrog;efie  were 
disengaged  together^  whereas  the  action  of  the  pile  detemiines  them  lo 
a^(end  separately. 

f  At  this  degree  of  nx\  gcnaiion,  ihc  sulphuric  acid  apj)enrs  lo  be  ca- 
pable of  dissolving  gold  :  at  least  that  which  I  employed  tor  this  ex<4 

^  periment 
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tiye  pole  the  muriatic  acic|  evolves  a  great  quantity  of 
gas*;  the  sulphuric  acid  exhales  a  strong  sulphureous, 
odour,  and  deposits  sulphur  ;  and  the  nitric  acid  is  con- 
Terted  into  nitrous  acid,  assuming  a  blue  colour.  If  we^ 
then  change  the  position  of  the  two  poles,  so  as  to  place 
each  where  the  other  it'as  before  situated,  each  portion 
of  the  acid  passes  again  into  its  original  state,  and  the 
^fleets  commence  anew. 

§  11.  When  a  solution  of  muriate  of  tin  is  traversed 
by  the  Galvanic  current,  a  white  powder  is  gradually 
precipitated  from  it,  proceeding  from  the  positive  pole* 
This  precipitate  redissolved  in  nmiriatic  acid,  and  after- 
wards tried  with  corrosive  sublimate^  •  altered  this  into 
,  white,  whilst  the  liquid  which  bad  surrounded  the  nega« 
live  pole  changed  it  in£o  black.  The  muriate  of  tin  bad 
therefore  b'ecome  more  oxygenated  at  the  extremity  of  tho 
wire,  which  excites  the  disengagement  of  the  oxygene. 

§  12.  After  a  long-continued  action  of  Galvanic  elec« 
tricity  upoii  the  sulphate  of  iron  in  solution,  thb  became 
turbid,  assuming  a  red  colour  in  the  part  which  sur* 
founded  the  positive  pole.  We  ascertain  that  it  then  coA« 
tains  a  highly-dxygenated  sulphate  of  iron,  by  trying  it 
with  prussiate  of  pota^,  which  immediately  produces  a, 
rery  beautiful  Prussian  blue  with  this  part  of  the  liquid^ 
whilst  that  which  surrounded  the  negative  pole  gives^ 
with  the  same  prussiate,  only  a  precipitate  of  a  greenish 
white  colour. 

peiimenl  assucned  a  yellow  colour  la  proportion  as  it  dissolved  the  gold 
cxiiemity  of  the  wire  which  diseogagea  the  ozygene.  When  a  tolutioa 
of  gnen  fulphate  of  iron  was  poured  into  this  sulphate  of  gold,  a  pre* 
dpkate  was  formed  which  refembled  sulphuret  of  gold. 

•  It  would  be  interestiog  to  exaoiine  whether  ibis  gas  does  not  pto« 
'  «eed  in  part  from  the  decomposiiion  of  the  acid.    • 

.  Vca.  IX.— S£coKD  ScRiss.  j|  b  b  §  if . 
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'  §  13.  .The  molybdic  acid,  dissolved  in  coticentrated 
sulphuric  ^id 9  assumes,  when  cold,  a  beautiful  blue  c(k 
louri  which  disappears  whenever  the  solution  is  heated.' 
when  we  expose  it  to  the  action  of  the  pile  of  Volta,  the 
Titreous  fluid  pl*pduces  an  effect  analogous  to  that  of  ca« 
Ibric,  whiht  th^  resinous  fluid  produces  one  analogous  tn 
tliat  of  cold.  At  the  positive  pole  the  liquid  gradually 
becomes  perfectly  ti'ansparent,  and  the  molybdic  acid  is 
in  part  precipitated  in  th6  form  of  a  white  powder,  while 
roun'i^  the  negative  pole  it  always  acquires  a  deeper  and 
lifo're  dingy  colour.  When  the  position  of  these  poles  i^ 
afterwards  changed,  and  each  put  in  the  place  which  the 
other  previously  occupied,  the  reverte  is  seen  to  happeh ; 
the  transparent  part  again  becomes  blue,  and  the  blue 
part  becomes  transparent. 

4  14.  When  the  Galvanic  current  exerts  its  action  xpt 
a  Idng  time  upon  the  solution  of  a;i  earthy  salt,  the  base 
6f  the  latter  is  gradually  precipitated  around  the  ex- 
tremity of  the  wire,  which  has  the  negative  electricity. 
These  precipitates  do  not  appear  to  me  to  be  owing  to  a 
decOniposition  by^  the  allcali  which  is  gaieraied  at  this 
point  in  infinitely  small  quantity  ;  but  I  presume  that  the 
acid  of  the  salt  is  destroyed  in  it,  or  rather  decomposed^ 
trhence  it  results  that  its  earthy  base  becomes  Iree. ' 

T^he  tubes  of  glass  which  served  to  contain  the  solutionil 
subjected  to  the  Experiments  which  I  have  just  described, 
were  often  found  lined  with  a  layer  of  metal,  which 
seemed  to  have  been  melted  upon  the  vitreous  matter  of 
the  interior  of  the  tube,  apd  which*  proceeded £rom  the 
particles  of  metal  detached  by  the  actiofi  of  tbt  appamllii 
from  the  conducting  wires :  accordingly,  wiieh  lliese  ex^ 
tremities  were  of  gold  or  of  silver,  the  tubes. of  glass  had 
become  perfectly  silvered  or  gilt.  ' 

7Q  BE  CONCLUDED  IN  OUR  NEXT* 

■  On 
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N  order  to  compress  the  gre^^e^t  pjQ$$ible  quantity  of 
turf  into  the  smallest  compass,  I  cause  it  to  b<t  sub^ted 
to  an  equal  and  coatinued  pressure ;  by  this ,  meaqs  it 
soon  loses  all  the  water  it  contains,  it  dries  freely  and 
speedily,  and  much  time  is  saved.  , 

After  this  pressure  has  been  ejected,  knowing  thfd  it 
|s  capable  of  carbonisation  witbont  this  preliminary  prti»> 
cessy  care  is  tak^  to  expose  the  pieces  of  turf  in  such  • 
way  to  the  air  as  to  apc^erate  its  ^tion  among  ibem.  i 

In  this  state  it  is  carboqisecj^  ^vith  the  aissistance  of.  an 
lipparatus^  which  I  shall  describe.  .  **.\ 

The  distilled  products  of  vegetable  substanoes:  ofFei; 
advantages  in  this  pi;oce^s.  I  cpipclude  thcnco,  riiat*  the 
oily  and  condensible  substaHces  ought  to  be  .detached 
from  the  gas  which  I  would  employ  .  to'  jsustalo  the  com«- 
bustion.  This  observation  is  so  much  the  more  yaluab(^^ 
since  these  same  gases  will  s>upply  t^e  place  of  a  fourth 
part  of  the  tuif  or  combustible  iq^.tter  used  in  the  cav^ 
boni^ing  furnace  ^  an  advantage  which  h^s  hitherto  beeUi 
overlooked. 

I  shall  here  take  the  liberty  of  mentioning  ^ome  fsEict^ 
relative  to  the  order  in  which  thega^  l^ecQmlbs  disengaged 
during  the  action  of  the  heat,  applied  to  vegetable  aubr 
stances.  * 

.  Jt  is  well  known  that  caloric,  when  in  contact  wiik 
these  vege^tal^Ie  substances,  disorganises  them  either  .enr, 
tirely  or  in  part ;  that  it  requires  therr  three  .principles  t^^ 
be  combined  according  to  their  vari.ous.degrees'of  attrac-^ 
lipn^  and.  at  various  temperatures;  and  that  the  produce 
^  very  different  from  the  original  substance. 

Bbb  2  Thus, 
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Tbii8|  for  ei^aoiple,  those  substances  are  disengs^ed 
first  which  are  the  most  vohuile,  or  n'hose  principles  have 
a  greater  attraction  for  each  other  at  a  low  temperature  ; 
vater,  oilf  and  yegetable  acid  come  ov^r  first,  whether 
they  be  contained  in  part  in  the  vegetable  matter,  or  that 
the  principles  incline  to^  rcrunion  hy  tiie  predisposing  ac- 
tion of  the  caloric  ;  but  at  a  high  teniperatupe,  and  at  a 
xed  beat,  the  carbon  decomposes  the  water ;  this  latter 
ceases  to  form,  and  carbonic  actd,  with  carbonated  hy- 
drogen, highly  charged  with  carbon  and  oxydule  of  car- 
boH,  cqme  over  singly ;  the  fixed  substance  remain  in 
tba^ distilling  apparatus  \  and  if  these  substances  contain 
any  azote,  it  is  disengaged  irom  the  carbonate  of  ammor 
sia  at  the  last-mentioned  point  of  time. 

Although  these  phenomena  occur  in  small  pieces, 
heated  equally  in  all  their  parts,  they  do  not  take  place 
when  there  are  several  quintals,  the  exterior  of  which 
'only  becomes  carbonised,  while  the  centre  of  the  mass  is 
but  sHghtly  affected  by  the  action  of  the  caloric,  which 
acts  inversely  as  the  squares  of  the  distance. 
V  The  produce  therefore  of  different  times  will  be  of  dif- 
ferent proportions ;  thus  the  water,  the  oil,  and  the  acid^ 
will  predominate  in  the  first  (assays,  and  will  decrease  in 
proportion,  and  be  naore  carbonised  at  the  succeeding 
ones. 

A  black,  oily,  and  aqrid  substance  will  then  appear, 
ilnpre  or  les^  heavy,  which  is  the  empyreumatic  oil,  and 
it  is  a  sigfi  that  the  carbonisation  is  approaching  the  de- 
sired end.  In  a  word,  the  last  result  is  a  fixed  substance, 
black,  and  tolerably  homogeneous,  weighing  more  than 
a  piepe  of  wood-char(;oal  of  equal  bulk.  It  often  bap- 
pens^  in  cppsequence  of  the  oxyd  of  iron  which  it  con- 
tains, and  the  compactness  acquired  by  the  previous  prcs- 
sure^  that  this  substance  is  the  real  turf-charcQ;il,  which 

sometimes 
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SQmedmes  furnishes,  before  it  is  obtained,  a  certain 
quantity  of  sulphurous  acid,  proceeding  from  the  com- 
bustion of  the  sulphur  and  sulphate  of  iron  contained  in 
the  pieces  of  turf,  such  as  those  I  have  used,  ^hich  ia 
some  degree  justifies  the  fears  of  those  persons  who  re- 
fuse to  make  use  of  this  combustible ;  but  this  trifling 
pbstacle  may  be  obviated  by  a  very  simple  means,  which 
I  use  when  burning  the  turf  in  the  apartments,  and 
which  I  shall  relate  some  other  time. 

I  shall  now  describe  my  apparatus,  which  I  shall  divide 
into  two  parts :  in  the  first  I  shall  describe  the  furnace; 
and  in  the  second  I  shall  exhibit  its  interior,  which  I  cal| 
thermolampic. 

The  furnace  is  of  a  square  form,  and  is  terminated  bf 
^n  ai'ch  at  the  top  and  in  the  front :  there  are  three  open- 
ings.in  it,  one  above  the  other. 

The  lower  jpart  where  the  ash-hoTe  is  placed  is  formed 
on  the  inside,  in  the  shape  of  a  cone,  so  placed  that'it* 
base  forms  the  opening,  one  of  its  square  faces  is  placed 
above,  horizontally,  and  the  other  is  an  inclined  planed 
this  form  prevents  the  ashes  from  remaining  to  the  ob- 
•truction  of  the  heat,  and  renders  the  current  of  air  more 
free.    It  may  be  easily  imagined,  that  the  upper  part  oi 
the  ash-hole  is  formed  by  the  grate  of  the  furnace ;  which 
grate  consists  of  moveable  bars  of  iron,  disposed  parallel 
to  each  other ;  by  this  disposition  the  action  of  the  air  is 
facilitated  in  promoting  the  combustion.     Abore  che  ash* 
hole  b  the  second  opening,  which  is  that  of  the  fire- 
place,  which  must  always  be  kept  closed  with  an  iron 
door,  furnishe4  with  two  rings,  to  receive  a  Hook  to  open 
an^  shut  it. 

The  third  opening  is  only  to  be  perceived  by  the  pro- 
jecting part^of  the  base  of  the  chimney ,  which  forces  the 
smoke  to  surround  the  interior  apparatus ;  and  that  take^f 
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place  qgfectualljr,  since  it  makes  ils  way  out  precisely 
mt  the  level  of  the  bottom  of  the  tbermolampe,.  wbicb  is 
supported  by  the  inside  and  front  of  the  furnace. 

It  is  to  be  observed,  that  the  upper  opening  of  the 
chimney  is  less  than  the  lower  one,  which  is  indispensa- 
ide  in  this  construction.  This  induces  me  to  say  there 
should  exist  a  certain  proportion  between  the  respective 
openings  of  the  fire-place,  the  ash-hole,  the  passage  for 
the  smoke  in  the  chimney  and  its  uppermost  openings 
which  is  always  of  a  size  proportioned  to  its  height.  Thus 
asb-holes  of  a  middling  depth,  and  open  fire-places,  nar- 
|ow  and  shutting  well,  and  an  easy  passage  for  the  smoke^ 
altogether  constitute  a  furnace,  which  experience  has 
proved  to  be  very  useful.    (See  Fig.  1.  Plate  XV.) 

The  second  part  of  my  apparatus,  which  I  call  ther- 
molampic^  is  disposed  in  such  a  manner,  that  its  lower 
part  is  horizontal,  and  forms  a  long  square,  upon  which 
vests  a  kind  of  vault,  or  arch,  that  is  6attened  in  the 
middle,  terminated  at  the  extremities  by  two  vertical 
planes,  in  the  middle  of  which  are  two  pipes,  bent  to  a 
light  angle ;  these  serve  to  carry  out  the  distilled  pro* 
ducts  to  the  middle  of  a  condenser,  formed  either  by  a 
hollow  stone,  coveteA  over  with  a  board  well  luted^  or  by  a 
wooden  cask  placed  on  its  end,  or,  in  a  word,  by  a  cast 
iron  pipe  crossing  a  running  water ;  to  these  are  attached 
pipes,  which  'carry  the  inflammable  gas  into  the  fire* 
place,*  and  "which  gas,^  as  I  have  before  said,  serves  as  aa 
additional  supply  to  the  combustible  matter  therein.  The 
above  pipes  are  furnished  with  a  key,  to  intercept  the 
communication  of  the  external  air  with  the  charcoal 
while  yet  warm  ;  for  experience  has  proved  that  charcoal, 
when  just  prepared,  will  sometimes  inflame  spontane- 
ously. It  has  been  said  that  this  plienomcnou  sometimes 
occurs  in  large  quantities  of  charcoal  that^have  been 
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made  a  long  time',  but  I  oonfess  that  I  never  saw  it  hap^ 
pen :  nevertheless^  it  is  as  well  to  be  prepared  to  prevent 
it,  by  conducting  the  currents  of  fresh  air  that  cross  ti^ 
mass  in  various  directions.    (See  Fig.  4.) 

'The  material  which  composes  the  tbermolampic  appa-* 
raios  is  iron  forged,  or  cast  very  thin  ;  but  one  or  several 
e^tfimoil  cylinders,  conveniently  placed^  may  be  used 
in  its  stead,  and  furnished  at  their  extremities  with  two 
tubes, i  to  disengage  the  gaseous  products,  &9. ;  care 
being  taken  that  one  extremity  shall  open  and  shut  by 
neans  of  a  hook  and  eye* 

.  The  part  of  the  furnace  by  which  the  substances  in* 
tended  for  carbonisation  are  introduced^  oilight  to  be 
formed  c^  dry  brick,  and  covered  over  with  tempered 
tiny. 

.  ThvM,  whatever  tLe  form  and  material  of  the  thermo* 
lampe  may  be,  it  should  always  be  placed  horizontally  ia 
the  furnace,  and  have  its  extremities  placed  or  supported 
on  the  lateral  brick- work:  in  this  situation  the  bottom 

apd  all  the  parts  about  it  experience  the  action  of  the 

« 

life,  which  is  (as  I  have  already  said)  fed  by  the  bad  turf^ 
and  assisted  by  the  lateral  pipes. 

To  all  this  must  be  added  a  strong  bar  of  iron,  which 
b  designed  to  keep  the  apparatus  firm  when  filled,  and 
lArhrle  receiving  a  long  continuation  of  the  heat. 

I  have  used  very  advantageously  a  part  of  the  heat 
proceeding  from  the  smoke  while  yet  warm,  by  the  con- 
struction  of  a  kind  of  stove,  which  serves  to  conduct  the 
turf  into  the  carbonising  apparatus. 

It  is  easy  to  imiigine  which: are  the. most  convenient 
fifkethods  of  promoting  tfab  desiccation,  especis^ly  ii| 
irinttr* 


^0  JUt  OOKCLUDXD  IN  OVR  NEXT. 


Ziit 


(    ^76    ) 

List  of  Patents  for  InventumSj  Xi. 
(Continued  from  Page  $20.) 

J.  HOif  AS  PfA&soK,  of  Haberdashen*  Plaeei  i||  the  pa* 
fitb  of  Saint  Leonard  Shoreditcbj  in  the  county  of  Mid* 
diesex,  Wholesale  Upholsterer ;  for  a  machine  or  ma- 
chiuery  for  the  purpose  of  cleansing^  seksoning,  and 
dressing  feathers  and  other  articles.  Dated  Aug.  30, 1806. 

John  Carey,  Dr.  of  Laws,  of  Camden-street,  Uing. 
ton,  in  the  county  of  Middlesex ;  for  Tarious.  contrivances 
for  preventing  or  checking  fires,  and  preserring  persons 
and  property  therefrom,  by  means  of  dirers  improre* 
fluents  in  alarms,  chimnies,  cisterns,  fire  skreens,  and 
other  articles.    Dated  Aug.  3a»  1806* 

Christopher  Wilsok,  of  Windmill-street,  Tottenliain 
Court  Road,  Middlesex^  Master  Mariner;  for  a  new 
system  of  naval  architecture.    Dated  Aug.  30,  ia06. 

Robert  Newman,  of  Dartmouth,  in  the  county  of 
Devon,  Ship-builder;  for  improvements  in  the  fooQy 
formation,  and  construction,  of  ships  and  other  vessels  of 
war,  and  ships  and  other  vessels  of  commerce,  and  of 
sloops,  barges,  and  other  vessels,  any  otherwise  ^em- 
plbyed.     Dated  September  6,  1806. 

Joseph  Makton,  of  Davies-street,  Berkeley-square, 
London,  Gun-maker;  for  improvements  in  dooble-bar* 
relied  guns.    Dated  September  15*  ldQ5« 

Isaiah  Birt,  of  Plymoutli  Dock,  in  the  county  of 
Devon,  Gentleman ;  for  a  i)Iack  paint,  composed  chiefly 
of  earthy  and  diineral  substances,  which  will  be  benefici^ 
to  our  navy,  and  the  shipping-interest  at  large ;  being 
particularly  calculated  to  preserve  wood,  and  prevent 
rust  in  iron,  and  may  be  applied  to  all  purposes  for  which 
paint  in  general  is  used.    Dated  September  18,  1806. 

Marc  Isambard  Brunei,  of  Portsea,  in  the  county 
of  Southampton,  Gentleman  ;  for  a  new  mode  of  cutting 
veneers,  or  thin  board.%    Dated  September  2Sj  1806. 
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No.  LIV.  SECOND  SERIES.  Nov.  1806. 

Specification  of  the  Patent  granted  to  Richard  Willcox, 
of  the  Parish  of  St.  Mary^  Lambeth^  in  the  County  of 
Surrey y  Machinist ;  for  certain  Machinery  for  glazing 
and  graining  Leathery  now  usually  performed  by  Hand; 

Dated  March  8^.1 806 . 

X  O  all  to  ^hom  these  presents  shall  come,  &(;• 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Richard  Willcox  do  hereby  declare  that  my 
improvement  or  invention  for  glazing  and  graining  of 
leather,  and  glazing  and  imbossing  leather,  is  as  follows  ; 
viz. 

First.  By  so  disposing  or  placing  a  number  or  series  of 
small  rollers,  forming  a  circle  round  a  large  roller,  cy- 
linder, drum,  or  shaft,  which  are  placed  in  such  a  man- 
ner, that  only  one,  two,  or  three,  of  the  $aid  rollers 
shall  be  on  the  skin  at  one  time,  whereby  a  pressure 
commensurate  to  finish  the  glazing  and  graining  the  lea- 
ther superior  to  hand  is  effected  without  breaking,  tear- 
ing, or  injuring  the  skin. 
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Secondly. .  I  do  hereby  farther  declare^  that  I  arrange 
:and  place  the  said  small  rollers  (as  hereinafter  described) 
so  that  at  every  rotation  of  the  larger  roller,  drum,  or 
cylinder  the  small  rollers  commence  their  operations  in 
or  on  the  middle  part  of  the  skin,  and  work  OPtwards 
from  the  centre  of  the  skin  to  its  edges ;  -which  having  a 
tendency  to  smooth  the  skin  whilst  working  from  the 
eentre  outwards,  it  is  prevented  fi*om  being  creased^ 
which  otherwise  would  injure  the  leather. 

Thirdly.  Farthermofe  I  declare,  that  J  place  three, 
£ve,  six^  or  more  rolI^s,  (according  to  the  sizes  of  the 
skins  to  be  finished,)  turned  true,  but  made  of  the  end 
grain  of  the  wood,  turning  outwards  from  the  centre  of 
the  skin  towards  each  edge  or  side  of  the  skin ;  for  in- 
stance, "when  I  use  six  rollers,  three  of  them  turn  out* 
wards  to  the  right,  and  the  other  three  rollers  in  a  con- 
trary direction  to  the  left;  which  said  rollers  are  placed 
in  a  frame,  or  other  convenient  apparatus,  and  are  driven 
or  turned  by  a  shaft,  band,  chain,  or  other  simple  and 
well-known  ways  for  driving  machinery.  The  said  rollers 
are  also  placed  close,  as  is  convenient,  to  the  small  rollers 
that  glaze  and  grain  ai  before  described,  for  the  purpose 
of  strctchhig,  holding,  smoothing,  or  keeping  steady  and 
smooth,  the  skin  previous  to  its  passing  under  the  rollers 
that  glaze  and  grain  the  leather. 

.,  Fourthly.  I  do  farthermore  declare,  that  I  produce  the 
same  grain,  or  make  a  similar  impression  on  skins,  as  is 
now  produced  by  muscular  power,  hut  more  accurately, 
in  the  following  simple  and  novel  manner.  First,  I  place 
a  skin,  in  a  seasoned  or  damp  state,  between  the  rollers^ 
as  described  (which  in'this  ca^e  are  turned  smooth),  and 
after  glazing  the  skin  without  any  grain  or  impression 
whatever,  I  place  the  glazed  part  of  the  skin  in  contact 
^  wkh  a  copper  plate,  or  other  platcj  madQ  of  a  composi^ 
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tion  of  metals,  such  as  is  used  for  printing,  and  which  is 
previously  engraved  or  etched  so  as  to  produce  an  im- 
pression similar  to  that  wrought  on  the  skins  by  bandy  or 
any  other  device,  ornament^  or  embellishment ;  and  then 
pass  the  skin  and  plate  between  a  pair  of  rollers  similar 
to  those  used  for  copper  plate  printing,  and  next  finish 
the  skin  by  passing  through  or  under  the  glazing  rolieirs, 
as  at  first,  which  complete  the  gloss  or  polish  \  or,  in 
other  cases,  where  leather  is  to  be  used  for  hatters, 
bookbinders,  or  fo9  covering  furniture,  &c.  instead  of 
passing  it  through  or  under  the  rollers  for  glazing  it  after 
the  impression  is  given  by  the  plate,  I  use  elastic  varnish 
to  finish  the  skin,  whereby  the  most  beautiful  inqpression 
and  polish  is  given  to-  the  leather.  Also  a  farther  advan- 
tage is  derived  from  the  above  improvement;  namely, 
that  of  impressing  landscapes,- flowers,  or  any  other  orna* 
ment  on  the  skin,  at  the  option  of  the  manufacturer, 
which  cannot  be  performed  in  the  usual  way  of  glazing 
and  graining  skins  by  muscular  power. 

The  following  is  a  more  particular  description  of  the 
drum  and  graining  and  glazing  rollers,  and  the  manner 
of  placing  them,  to  which  I  have  alluded  in  the  first  and 
second  head.  First,  I  place,  in  a  simple  convenient  fram- 
ing, which  every  millwright  or  mechanic  may  construct, 
according  to  the  situation  of  the  premises  and  the  scale 
of  business  intended  to  be  performed  (thecefore  it  is  un- 
necessary for  me  to  describe  it,  because  it  forafis  no*  part 
of  my  patent),  an  iron  cylindrical  roller,  or  Xvooden  roller^ 
or  stout  shaft,  working  on  a  bearing  on  each  end  of  the 
said  framing,  with  a  wheel  or  rigger  attached  to  tho  shaft 
for  turning  the  said  roller.  The  most  convenient  size  for 
the  said  roller  J  find  is  about  four  feet  six  indies  long 
^nd  one  foot  diameter,  which  is  to  be  divided  longitudi* 
nally  into  fifty  equal  parts  or  divisions,  and  likewise  di- 
vided into  fifty  p^rts  in  circumference  ;  when  I  place  the 
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small  roller  for  graining  and  glazing  the  leather,  irbich  in 
this  case  I  use,  about  two  and  a  half  inches  diameter 
and  one  inch  three  quarters  thick  or  deep,  fixed  into  a 
spring  about  ten  inches  loug,  and  equal  to  carry  two 
hundred  weight,  bent  so  as  to  form  a  portion  of  a  circle 
of  about  fourteen  inches  diameter.;  which  said  springs 
and  glazing  rollers  I  fix  or  place  on  the  aforesaid  iron 
roller  or  cylinder,  divided  as  above  described.     The  first 
spring  I  fix  on  the  centre  line  or  division,  marked  or 
drawn  on  the  iron  roller,  whilst  thcsecond  spring  is  fixed 
on  the  third  line,  and  the  third  spring  is  fixed  on  the 
fifth  line,  drawn  longitudinally  on  the  iron  roller,  thus 
missing  every  other  line  on  each  side  of  the  first  spring 
fixed  to  the  lines  drawn  longitudinally  on  the  iron  roUec,; 
but,  on  the  contrary,  each  roller  is  to  be  placed  or  fixed 
to  each  and  every  line  successively  drawn  round  the  cir- 
cumference of  the  said  iron  roller  or  cylinder,. whereby 
it  will  be  found,  when  the  first  sets  or  series  of  rollers 
are  fixed  to  the  iron  roller  or  cvlinder,  that  the  roller  or 
cylinder  will  be  covered  longitudinally,  and  but  half  way 
in  circumference.    I  then  place  or  fix  the  second  serie$  of 
rollers,  beginning  on  the  second  longitudinal  line  missed 
by  the  first  series  of  rollers,  and,  so  on  successively,  but 
in  a  direct  line  where  the  first  series  of  rollers  terminated; 
so  that  as  soon  as  the  first  series  of  rollers  when  turned 
shall  have  passed  the  skin,  the  second  series  of  rollers  shall 
ihen  commence.  Thus,  as  the  rollers  are  nearly  twice  the 
width  of  the  spaces  marked  on  thp  iron  roller  or  cylinder, 
and  cross  or  work  in  each  other's  wake  or  track,  they  lap 
or  cover  each  other  during  every  revolution  about  three 
quarters  of  an  inch,  whereby  the  whole  of  the  skin  is 
c!ompleteIy  grained  and  glazed  ;  and,  in  order' to  adjust 
or  bring  the  said  small  rollers  for  graining  and  glazing 
into  a  regular  line,  so  that  they  may  press  on  the  bed, 
^hfch  may  b^  either  a  roller  or  smooth  surface  pn  ^yhit^b 
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the  skin  is  held,  and  shifted  or  moved  forward  whilst 
glazing  by  the  said  small  rollers^  I  place  an  adjusting 
screWy  tapped  or  screwed  into  the  springs  f6r  holding  the 
small  glazing  rollers,  which  springs  are  previously  de- 
scribed above,  one-third  of  an  inch  from  that  part  of 
the  spring  which  is  .fixed  on  the  iron  roller  or  cylinder  ; 
and  as  the  end  of  the  adjusting  screw  comes  in  contact 
with  the  iron  cylinder,  the  said  springs  and  small  rollers 
attached  thereto  are  readily  and  speedily  adjusted.    The 

• 

said  small  rollers  are  grooved  or  fluted,  and  the  skin  is 
prepared  or  seasoned,  and  worked  by  the  machine  in  a 
similar  manner  to  those  skins  worked  by  the  hand,  (exr 
cept  as  in  the  fourth  case,)  and  the  rollers  are  turned 
and  the  skin  moved  forward  by  any  of  the  simple  and 
well-known  methods  of  driving  roilqrs  for  machinery. 

Lastly.  I  do  hereby  furthermore  declare,  that  the  best 
speed  that  I  have  found  in   practice  is,   that  the  skin 

m 

should  be  moved  forward  about  three^eighths  of  an  inch 
every  revolution  the  glazing  rollers  make.  And  tbat^  at* 
though  I  have  particularly  given  the  dimensions  of  the 
drum  of  iron  cylinder,  and  glazing  and  graining  rollers, 
as  I  have  found  most  convenient  in  practice,  nevertheless 
I  do  not  confine  myself  to  such  proportions  ;  for  the  drum 
may  be  increased  or  decreased  in  diameter,  and  a  greater 
number  or  larger  rollers  placed  thereon,  or  vice  versa,  the 
effects  to  be  produced  being  simply  fourfold  :  first,  that 
not  more  than  two  or  three  graining  and  glazing  rollers 
be  on  the  skin  at  one  time  ;  secondly,  that  they  tend  to 
smooth  the  skin  ;  thirdly,  that  the  second  tier  or  series  of 
rollers  cover  the  spaces  left  by  the  first;  and, -fourthly , 
that  the  rollers  follow  each  other  in  succession  so  close  as 
not  to  coipe  upon  the  skin  suddenly  or  with  a  blow,  but 
to  glide  or  slide  easily  on  tlie  skin.  All  of  which  proper- 
ties are  combined  in  the  said  machine,  and  which  const!- 
jutej?  my  improveinents,    In  fitness  wheregf,  &p. 

Spccifcaiion 


(  «a  ) 

Specification  of  the  Patent  granted  to  Hekry  Maudslay, 
of  Margaret-street y  Cavaidisk^squarej  in  the  Counly  of 
Middlesex  J  Mechanist;  for  a  Press,  upon  an  injpraved 
Construction,  for  printing  Calicoes  and  various  other 
Articks.     Dated  July  29,  1805. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KKOW  YB,  that  in  compliance  with  the  said  proviso, 
I  the  said  Henry  Maudslay  do  declare  that  my  said  in* 
venlion  is  described  and  ascertained  in  and  by  the  above 
drawings,  and  description  thereof. 

in  witness  ^whereof ,  &c. 


Description  of  the  Drawikgs. 

Figs.  1  and  2  (Plate  XVI.)  represent  an  end  and  front 
Tiew  of  the  machine.  A  A  are  framei  of  cast-iron,  wood, 
or  other  strong  materials.  B  B  are  swinging  frames  of 
iron  or  wood  ;  the  upper  surfaces  of  which  are  made  flat, 
to  receive  engraved  copper  plates,  fastened  on  and  regu- 
lated by  screws  attra.  The  screws  at  6  6  are  to  stop  and 
regulate  the  swinging  frames  against  pieces  which  pro- 
ject on  the  insides  of  the  frames  A  A  at  (/  </.  C  are  slings 
or  connecting  rods  of  iron^  or  other  metal  which  have 
round  boles  at  D  in  the  bottom  end,  to  receive  the  ends 
of  the  strong  bolt  D,  (which  is  connected  to  the  frame 
B  B)«  The  upper  part  of  the  connecting  rods  C  are 
forked,  to  pass  the  pivots  of  wheels,  &c.  on  the  ends  of 
the  frames  A  A,  and  are  screwed  in  the  usual  way,  have 
two  metal  nuts  to  each,  to  keep  down  and  regulate  the 
<:ross  pieces  of  iron  or  other  metal  e,  which  t^t  on  and 
into  the  eccentric  wheels  or  cranks  E,  (which  are  made 
pf  iron  or  other  metal;)  for  the  pqrpose  of  lifting  the 

^winging 
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swinging  frame  B  by  means  of  the  connecting  rods  C  C 
and  pressing  the  copper  plates  forcibly  against  the  under 
part  of  the  cylinder  or  press  head  F,  which  is  better  secnf 
in  Figs.  3  or  5.  Through  the  eccentric  wheels,  &c.  are 
made  square  or  other  formed  holes,  ^v]lich  are  weH  fitted 
on  the  spindle  G,  close  on  the  outsides  or  insides  of  the 
frames  A  A ;  on  the  outsides  of  which  are  fitted  the 
toothed  wheel  H,  which  works  into  and  turns 'the  wheel 
I,  which  is  twice  the  diameter  of  H,  and  lias  on  the  rim  a* 
piece  of  metal  of  the  proper  curve  with  three  whole 
teeth  and  one  half  tooth,  which  in  their  revolution  fall 
into  the  teeth  of  the  wheel  K,  fixed  on  the  axis  of  the 
roller  L ;  which  wheel  will  be  regulatd  as  to  its  number 
of  teeth  by  the  circumference  of  the  roller  L,  which  must! 
be  twice  or  three  times  the  length  of  the  engravings  on 
the  plate  to  be  printed  from  ;  if  twice,  it  must  have  eight 
teeth  ;  if  three  times,  twelve  teeth  ;  or  in  that  propor- 
tion. The  half  of  every  fourth  tooth  must  be  taken  away 
to  let  the  tooth  or  the  segment  on  I  pass,  that  it  may 
ftrike  fairly  on  the  pitch  line  of  the  next  tooth.  The 
small  roller  M  may  be  used  or  not,  as  occasion  may  re- 
quire, as  it  is  only  to  ease  the  motion  of  the  blanket 
which  passes  over  the  roller  N,  which  is  to  tighten  the 
blanket  by  means  of  the  screws  and  sockets  O.  At  the 
opposite  end  of  the  spindle  G  is  well  fitted  a  large  wheel 
Vf  which  is  turned  by  the  pinion  Q.  on  the  spindle  of  the 
fly-wheel  R,  and  supported  by  the  frame  S  (of  iron  or 
wood).  This  spindle  may  be  turned  by  hand,  or  any 
other  given  power.  The  wheel  and  pinion  may  be  varied 
to  any  power,  by  altering  the  sizes  of  them  in  the  usual 
way.  The  plates  may  be  cleaned  in  the  usual  way,  by  a 
6craper  or  doctor. 

Fig.  3  is  ^  transverse  section  of  the  machine,  shewing 
a  diffi^rent  mode  of  using  it.    The  firaiae  A  A  is  thq 

same 
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same  as  in  Fig3.  1  and  2,  with  the  addition  of  two  arms 
and  brackets  TT,  which  support  a  frame  of  iron  or  wood, 
on  which,  are  fixed  one,  two,  or  more  copper  plates. 
To  print  several  colours  they  move  to  stops,  and  are  re- 
gulated as  in  Figs,  l  and  2.  The  cylinder  £  is  made 
hoUi^w,  for  the  purpose  df  admitting  steam,  which  will 
heat  It  to  any  temperature,  to  dry  the  colour  as  quick 
as  printed.  The  manner  of  letting  in  the  steam  is  de- 
scribed in  Fig.  5.  The  lifting-frame  B  acts  the  same  as 
in  Figs.  1  and  2. 

Fig.  4  is  a  lifting-frame,  which  has  a  cylinder  similar 
to  F,  and  may  be  used  in  the  place  of  B,  which  makes  it 
a  hot-press  for  various  purposes,  by  letting  steam  into 
the  bottom  as  well  as  the  top  cylinder ;  and  in  case  the 
colour  sliould  dry  iu  the  plates  owing  to  the  beat,  cold 
water  may  be  made  to  pass  tbrodgh  the  cylinder,  which 
will  always  keep  it  cool. 

Fig.  5  is  a  longitudinal  section  of  the  cylinder,  eccen- 
tric wheel,  &c.  with  the  manner  of  admitting  steam  by  a 
small  pipe  at  y,  which  may  be  communicated  with  the 
boiler  of  a  steam-engine,  or  a  small  boiler  on  purpose, 
which  will  serve  one,  two,  or  more  presses,  each  having 
stop-cocks  at  convenient  places.  ^  is  a  pipe  in  the  bot- 
tom of  the  cylinder,  to  let  out  the  condchscd  water. 

Figs.  6  and  7  represent  a  side-view  of  the  upper  part 
of  the  machine,  with  the  roller  L  placed  above  the  cy- 
linder,'by  which  means  the  blanket  is  closer,  and  may  if 
required  receive  more  heat  from  the  cylinder.  The 
roller  is  moved  by  the  same  wheels  as  in  Figs,  l  and  2, 
only  dilTcrently  placed. 


Specificatwn 


Svnts. 


\ 


^.j. 


(    S85     ) 

iSpecijication  of  the  Patent  granted  to  Robert  Wale  Kin^i 
^  Kirby-streety  in  the  ParaA  of  Saint  Andrew^  Uol^ 
ioTfi,  m  the  County  of  Middlesex,  Tin-plate-wai^ker : 

for  a  Metliod  of  mamtfacturing  Tin^  or  Iron  Plates  co* 
vered  with  Tin,  commonly  called  Tin  Plates^  into  Cavers, 

for  Dishes  and  Plates,    Dated  May  8 ,  1S06( 

With  ah  EngraVingi 

X  O  all  to  ivhom  these  presents  shall  come,  &c« 
^ow  KNOW  YB,  that  in  compliance  with  the  said  proviso.| 
i  Kobert  Waie  King  do  hereby  describe  and  ascertain 
^e  nature  of  my  said  invention,  and  in  what  manner  the. 
*ame  is  to  be  performed ;  and  I  have  for  that  purpose 
made  and  prepared  the  drawings  hereunto  annexed  ;  iiv 
which  Fig.  1  (PUtte  XVII^^  represents  the  sides  or  body 
bf  a  oovor,  which  are  of  entire  pieces^  and  made  of  tin, 
or  iron  plates  covered  with  tin,  commonly  called  tiu 
plates,  and  are  hollowed,  and  planished  and  grooved  to^ 
gether,  either  inside  or  outside,  from  £  to  F,  in  tho 
manner  heretofore  practised  for  making  disii-covers ;  tlie 

^«ide8  or  body  is  left  of  sufficient  depth  from  F  to  the  bot-« 
torn  of  thd  cover  for  the  making  my  new  and  improved 
Hionldings  at  the  foot  or  base  thereof,  instead  of  adding 
a  rim  to  the  same. by  the  method  now  practised.     I  re- 

'glilate  this  depth  according  to  the  particular  moulding  I 
propose  to  put  on  the  cover.  I  put  the  sides  or  body  of 
%\\Q  cover  together,  and  solder  the  grooves  thereof  from 
E  to  F,  while  the  top  is  yet  off.  I  then  lay  the  sides  or 
body  on  a  piece  of  lead  or  block,  having  a  hollow  place. 
or  boUow  ^uk  in  it,  and  wif  h.  a  bouge-hamnier  I  sink  A 
boUow  or  bouge  on  th€  side  or  body  of  the  cover>  imnie* 
^iately  b^low  F,  as  represented  by  A,  Fig.  2|  and  which 
js  either  higher  or  lower  according  to  the  form  or  depth 
Vol.  lX.^-@iQ0i9D  Ssigifi^*  I>d4  ^i 
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of  the  moulding  I  intend  to  make.  This  hollotr  or  bouge 
Itaay  also  be  produced  by  a  swage  or  tdol  the  shape  rf 
the  bouge ;  but  I  prefer  the  hammer  and  lead  or  Uoek^ 
being  less  liable  to  injure  the  stuff  or  metal  plates!  the 
bouge  being  made  in  the  sides  or  body  of  the  co^.  I 
then  place  it  between  the  swage  or  tool  Fig.  3,  to  form  a 
moulding  according  to  the  pattern  desiredj  as  reproented 
by  B,  Fig.  f . 

Fig.  4  represents  the  sides  or  body  of  the  cover  under 
the  swage  or  tool  Fig.  S,  which  in  the  operation  is  moved 
round  by  the  workman  on  the  bed  or  bottom  of  tho 
swage  or  tool  G,  Fig.  3,  the  form  of  which  is  represented 
by  the  dotted  line.  The  edge  of  the  sides  or  body  of 
the  cover  being  pressed  by  the  workman  close  to  the 
guide  Hy  Fig.  3,  the  impression  is  given  by  smart  strttet 
of  the  hammer  C,  Fig.  3}  as  repesented  at  D,  Fig.  4* 
When  the  cover  is  finished  swaginj^  I  solder  tfa4  snies 
or  body  from  F,  Fig.  1,  to  the  bottom ;  and  th^  wire  ft 

*         ■ 

round,  and  groove  the  top  in  the  ordinary  i(ray« 

Fig.  5  represents  a  cover  finished.  I  make  these  c6- 
▼ers  for  dishes  or  plates  either  oval,  round,  or  Mot^ ; 
in  the  making  of  which,  the  operations',  as  I  Bkve  iBready 
stated,  are  the  same. 

Fig.  6  represents  the  swage  or  tool,  whieh  h  made  of 
iron  or  other  hard  metal ;  A,  being  the  hammer,  having 
its  face  cut  according  to  the  moulding,  proposed  to  be 
made  oki  the  covers.  B  is  the  bed  or  bottom)  of  the  tool 
or  swage,  having  its  fiftce  cut  responsive  to  tb^indeAdon 
on  the  hammer.  C  is  the  pivot  or  joint  on  which  tjbo 
hammer  works.  D  is  a  ferrel  guide,  by  which  the 
width'  or  depth  of  the  moulding  is  regulated,  and  19 
ino\-ed  backward  or  forward  at  the  wiJQ  of  the  work^f 
man,  and  fixed  to  the  intended  place  by  means  o( 
Jthe  iim  or  screw.    E  F  is  the  shank  of  the  swage  or  tool,^ 

which 
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li^hich  is  also  made  of  iron  or  other  hard  metal »  and  la 
of  Imgtii  sufficient  to  raise  the  sides  or  body  of' the  co- 
rtr  from  the  block  or  bencji  G  on  which  the  swage  or 

tool  is  n^ed. 

« , ,   .  -     ,  -  rf 

In  witness  wliereofy  &c« 


Spec^cation  ^  the  Patent  granted  to  William 'Dsversix, 
'  cf  Charles-street^  Biadcfriars  Soad,  in  the  Parish  of 
Christ  Churchy* and  County  of  Surtejf^  Engineer ;  for 
certain  Improvements  in  the  Mode  of  giping  Motion  to 
ffammersy  Stampers,  Knioes,  Sheers,  and  other  Things^ 
mthaut  the  Jpplicatim  of  Whed,  Pinion,  or  axnf  rota^ 
iwe  Motim,  by  Means  of  various  Powers  t^ 
Use.    JDated  June  6>  1806. 

X  O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE^  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Deverell  do  make  known  and  dc« 
scribe  my  said  methods  of  giving  motion  to  the  aforesaid 
things,  and  how  the  same  is  to  be  performed,  as  follows  ; 
that  is  to  say :  First,  I  raise  steam  in  a  boiler  or  steam 
Tessel,  as  in  the  comuipn  way«  I  have  a  steam  cylinder 
with  a  piston  and  rod  in,  it ;  at  the  end  of  the  rod  that 
f  omes  out  pf  the  steam  cylinder  is  a  hammer,  either 
^najle  fast  to  the  rod  by  welding. or  any  other  common 
way.  T^e  steiun  from  the  boiler  6r  steam^essel  is  let  in 
underneath  the  piston  by  means  of  opening  a  cock.gr 
valve,  or  cocks  or  valves ;  the  air  at  the  top  of  Che  piston 
will  be  thep  compressed  by  means  of  the  superior  pressure 
of  the  steam  underneath  ^e  piston*  After  the  piston  has 
b^n  raised  to  a  given  beif|[bt^  there  will  be  an  opening 
^ade  in  the  underside  of  the  piston  to  a  vacuum  formed 
as  in  tlie  common  way^  or  otherwise  th^  steaiqn  may  be  let 

Odd  a  aut 
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put  into.tbe  common  ^r.  The  compressed  air  on  tto 
top  of  the  piston  will  then  drive  down  the  hammer  with 
a  velocity  equal  to  what  it  may  be  compressed*  There 
may  be  a  vessel  partly  full  of  water,  the  top  of  which  19 
made  to  communicate  with  the  cylinder.  At  the  upper 
side  of  the  piston  there  should  be  valves  or  cocks,  or 
some  other  proper  contrivance,  to  ^jost  the  water,  so 
«3  the  air  may  be  compressed  as  the  velocity  of  the  ham*- 
mer  may  require.  The  hammer  mi^y  bQ  work^  by 
steam,  or  some  other  spring  that  may  answer  the  in-> 
tended  purpose,  or  by  steam  alone.  The  weight  of  ^ 
hammer  piay  be  made  equal  to  the  pressure  of  the  steam, 
so  as  to  work  without  springs.  The  weight  pf  the  ham- 
mer may, be  regulated  as  necessity  require^,  by  taking 
one  hammer  off,  and  putting  on  another  of  a  diffisrent 
size ;  the  hammer  may  have  a  stilt  to  it,  and  the  pistoa 
may  be  made  fast  tg  the  hammer  or  stilt,  as  occasion  may 
require,  or  otherwise  there  may  be  a  lever  or  levers; 
either  of  these  may  be  attached  to  the  piston-rod  so  as 
to  give  motion  to  the  hammer  or  hammer,  as  mor^  may 
be  worked  than  one  in  this  way,  Ther^  may  be  ham* 
mers  worked  from  both  ends  of  the  cylinder  as  t(ie  pistoa 
rpd  or  ends  may  come  out  at  each  end  of  the  cylinder  ; 
and  the  air  may  be  compressed  in  the  cylinder  or  any 
other  convenient  vessel  or  vessels.  The  hammer  or  hao)- 
mers  may  have  inoiion  given  to  them  by  the  piston-rod, 
without  being  connected  one  with  the  other,  by  striking 
on  the  back  part  of  the  bammer-sti|t ;  or  otherwise,  hy 
gifting  underneath  the  stilt  at  the  hatnmer-ehd  of  the 
^ime :  but  this  may  be  done  in  various  other  ways,  not 
necessary  here  to  be  described. 

The  stampers  niay  be  worked  in  the  same  manner  ^ 

the  hammers :  the  method  I  itiake  use  of  to  work  presses 

*  is  a$  follows.    I  have  a  lever,  or  compound  levers,  with 

onc) 
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one  end  of  the  lever  or  levers  working  on  a  fulcrum  or 
Joint,  iwith  the  piston-rod  attached  to  one  end  of^tbe  same 
lever  or  lev^3 ;  -and  as  the  steam  is' let  on  the  piston  from 

>  the  steam-boiler,  it  will  lift  or  compress  the  lever  or  leven 
as  may  be  required.  The  lever  or  levers  may  be  fixed 
ao  as  to  work  perpendicularly,  horizontally,  or  in  any 
other  required  direction.  The  shape*,  size,  or  form  of 
the  press  may  be  varied,  agreeable  to  existing  circum* 
stances.  The  knives  may  be  made  fast  to  the  piston-rod, 
or  any  convenient  thing  connected  with  the  piston-rod  ; 
or  otherwise  the  piston-rod  may  be  made  fast  to  the  lever 

,  pr  leversj^  or  knife  or  knives,  or  other  levers  may  be  used 
if  found  necessary  so  as  to  work  the  knives ;  but  those 
knives  may  be  fixed  in  various  other  ways,  so  as  to  chip 
fustick,  logwood,  and  other  wjoods ;  and  may  also  be  filled 
to  any  proper  thing  which  will  work  to  and  again  by 
|be  piston-rod  being  attached  to  some  part  thereof.  Tho 
shears  may  be  worked  by  the  piston-rod  being  attachea 
^o  the  end  of  the  shears-lever ;  or  there  may  be  a  second 
Jbver,  or  more  if  required,  so  that  the  piston-rod  may  be 
attached  to  some  ponvenient  pait  thereof,  in  order  tp 
jgiv.e  motion  to  the  shears, 

I  also  apply  the  above  mode  for  the  working  or  giving 

motion  to  beljows.    In  that  case  the  piston-rod  may  be 

attached  or  made  fast  to  the  back  part  of  the  bellows,,  or 

^parate  levers  may  be  made  use  of,  which  may  be  mad^ 

.  ^t  to  any  part  of  the  bellows. 

In  the  above  I  have  given  a  plain  and  clear  description 
of  the  nature  of  my  invention,  and  what  I  conceive  ^iU 
be  fully  sufiicient  to  enable  any  inteUigent  workman  to 
parry  the  same  into  complete  eifisct. 

In  witness  whereofy  &c. 


.  i' 


On 
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:0»  ifnmrifihle  Pentbibmt.    By  Mr.  J.  W.  BoswxtL. 


So] 


fkmmmic^^  ijf  Aim  in  a  letter  to  tkc  Eiiifin. 
.Gentlemen, 


^ME  remarks  on  a  paper  of  miney  of  a  remote  date^ 
having  been  published  by  Mr.  Nicholson  in  his  Jouroal 
of  last  monthi  I  have  to  request  the  favour  of  your  per* 
mitting  me  to  reply  to  them  in  your  very  useful  work. 

I  had  asserted  in  my  paper,  that  the  alteration  of  tbo 
dimensions  of  bodies  from  change  of  temperature  de- 
pended in  a  great  degree  on  the  bulk  of  those  bodies : 
those  of  larger  size  altering  less  in  this  respect  thaa  the 
smaller. 

To  this  it  has  been  objectec^  that  it  is  possible  bo£es 
may  expand  partially ;  an  instance  is  given  of  iron  heated 
red  hot  in  one  part  doing  so ;'  whence  it  is  inferred,  that 
the  same  circumstance  takes  place  in  aU  bodies  at  all  i€m» 
peraiures. 

The  possibility  of  partial  expansion  in  certain  cases  ia 
well  known,  but  its  universality  is  by  no  means  evident  \ 
and  there  b  great  reason  to  think  that  at  low  tempera- 
tures (especially  when  their  changes  are  as  gradual  as 
those  of  the  atmosphere)  the  tendency  to  partial  expan* 
sion  in  bodies  is  so  corrected  by  the  cohesion  of  thehr 
parts  as  not  to  occasion  any  perceptible  change.  Cer- 
tainly, if  the  large  masses  of  stone^  which  I  meationett 
were  heated  red  hot  in  any  one  part,  not  only  partild 
expansion  would  tak^  place,  but  the  destruction  of  sonfe 
part  of  the  stone  also,  and  perhaps  the  eraoktag  of*  the 
whole.    And  the  author  of  the  remarks  might  as  well 

assert 
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luMt  that  the  latter  efiecu  atwa^  take  j^aoe  at  loir 
lemperatures  as  the  former. 

One  of  the  greatest  impedinieDts  jbo  knowkdge  iA  the 
nge  of  gentraliziDg ;  but  Nature  is  not  to  be  forced  bjr 
our  opinions :  we  find  that  its  operations  are  modified  by 
etery  concootitaiit  circuoistance,  and  that  time,  place , 
ttxe,  and  degree  of  temperaturoi  according  to  their  va* 
riafctoflsy  produoe  various  effects.  On  a  natural  fact  &^^ 
timn  b  nothing ;  if  it  were  of  any  signtficadon  ;  there  can 
at  ieast  be  no  great  weight  attached  to  that  of  a  penon 
who  chuses  to  conceal  his  name,  and  thus  (according^  to 
one  meaning  of  the  old  adage^  si  nen  vis  intelligi  debe^ 
siegligij  voluntarily  relinquishes  all  personal  consideratiMt* 

What  I  have  stated  on  the  subject  is  farther  corrobo- 
taited  by  Mr.  Pine  and  Mr.  Crosthwaite's  pendulums  hai» 
ving  performed  with  uncommon  accuracy,  which  ivet^ 
fitted  up  so  as  to  depend  on  large  masses  for  their  change 
of  ditaension ;  the  reverse  of  which  would  have  taken 
place  had  the  opinions  of  the  author  of  the  remarks  been 
isunded  in  fact.  The  performance  of  these  pendulums 
.may  be  fairly  considered  as  experiments  in  favour  of  my 
position,  and  are  experiments  no  less  accurals  than  det 
4cblve. 

My  antagonist  has  given  his  opinion,  that  the  partial 
expansion  in  timber  by  heat  of  the  air  is  so  groat  as  to 
twist  screws  from  their  first  position,  so  as  to  produce  4 
new  source  of  inaccuracy  in  pendulums,  by  raising  the 
eocks  which  were  supported  by  them. 

If  this  position  were  true  in  the  degree  he  infers,  all 
frame^work  held  by  screws  or  nails,  and  particularly  me* 
tal  work,  must  soon  come  asunder  from  the  breaking  OjC 
twisting  of  the  connecting  parts;  at  least  some  s^n  would 
be  exhibited .  of  this  unequal  movcmettt  of  the  body  by 
ipvident  marLs  of  bending  on  the  screws  or  naii?  \  lyil 

nothing 
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ftotbing  of  the  kind  having  been  ever  noticed,  AMi  A§ 
opinion  to  be  fallacious.  And  had  this  cause  oferro^ 
subsisted,  Mr.  Pine*s  pendulum,  the  cocks  of  which 
were  sustained  bj  screws,  must  have  performed  wond 
iban  a  common  one,  which  is  contrary  to  the*fact. 

Besides,  if  this  partial  expansion  in  bodies  to(rfc  placs 
to  that  degree  above  mentioned,  the  surface  of  all  large 
blockr  of  every  kind  of  stone,  and  every  other  (mble 
substance,  would  crack  by  degrees  and  fail  off,  and  tia 
whole  at  last  crumble  away ;  but  we  kno%v  that  graoite^ 
and  a  variety  of  other  stones,  (not  affected  by  the  damp 
or  chemical  action  of  the  atmosphere,)  retain  the  saisa 
surface  for  ages. 

But  even  granting  that  the  tendency  to  partial  expuiA 

^OQ  should  not  be  corrected  by  adhesion,  its  eflect  on 

the  large  blocks,  recommended  in  my  paper  for  thesop^ 

port  of  clocks,  could  be  very  easily  prevented,  by  ii^* 

serting  strong  metallic  supports  for  the  clook  and  tbef 

compensation  bar  a  considerable  distance  into  the  blocb^ 

and  leaving  a  groove  of  an  inch  or  two  deap,  or  more  u 

required,  and  a  quarter  of  an  inch  broad,  ajl  roandtbe^ 

front  of  the  supports  between  them  and  the  block ;  wbicn 

groove  should   be  filled  tight  with  wool  or  any  o*''*' 

elastic  non-conductor  of  heat  after  the  supports  were 

firmly  fixed  in  their  places,  and  by  this  means  the  app^" 

ratus  would  be  entirely  sustained  by  the  internal  pa^  ^^ 

the  block,  and  not  affected  by  the  movement  of  the  ex-*^ 

ternal  part  from  partial  expansion.     And,  on  this  view 

of  the  matter,  it  is  evident  that  this  partial  expBXisiont 

if  it  exists,  will  be  rather  favourable  to  the  use  of  tb^ 

large  blocks  than  otherwise:^;  for,  in  proportion  as  tber 

expansion  and   contraction  is  confined  to  tiie  externsi 

part  of  the  block,  its  internal  part  must  remain  unal-* 

tfiped  in  its  dimensions*  • 

Itherefur* 
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I  tliGrefore  do  not  o[)pose  the  supposition  of  the  partial 
expansion  of  large  blocks  at  the  ordinary  temperature  of 
'the  atmosphere,  as  at  all  injurious  to  my  £ormeri  state- 
ments, but  because  I  think  it  does  not  actually  take  place 
to  any  perceptible  extent. 

What  was  mentioned  in  my  paper  relative  to  pyrome- 
ters has  indeed  been  objected  to,  but  still  remains  uncon- 
trovjerted,  contrary  to  my  antagonist's  assertion.  In  all 
the  instances  mentioned  of  pyrometers' said  to  be  without 
the  defect  I  noticed  in  the  notes  on  this  subject,  the  wri- 
ter's own  words  betray  its  actual  existence.  Of  Deluc's 
pyrometer  he  thus  expresses  himself  in  the  conclusion : 
*^  And  the  plank  which  supported  it  raovld  remain  at  the 
same  temperature  during  the  experiments,  or  might  be 
kept  so  by  means  similar  to  those  mentioned  by  Mr.  B.  or 
.his  block  of  stone  itself  mii^ht  be  used."  Here  then  the  de- 
ficiency  of  this  apparatus  13  clearly  shewn.  The  necessity 
that  the  plank  should  be  kept  artificially  at  the  same 
temperature  proves  that  its  change  of  temperature  would 
be  a  source  of  error.  If  the  experiment  were  of  very 
short  continuance,  perhaps  the  temperature  of  the  plank 
might  remain  the  same  ;  but  in  long  experiments,  neces- 
sary to  ||)rove  the  adequacy  of  compensation  pendulums, 
the  temperature  of  the  plank  would  evidently  alter,  from 
the  changes  of  the  surrounding  medium. 

Bamsden's  being  obliged  to  surround  the. bar  with  ice 
which  supported  the  arms  of  his  pyrometer,  evinces  the 
same  defect  to  exist  in  his  pyrometer. 

An  expression  relative  to  Magellan's  instrument  proves 
also  that  it  was  not  free  from  the  same  objection.  The 
expression  is  as  follows  :  '*  consequently  no  error  could 
arise  but  from  expansion  in  the  plank ;"  which  allows 
that  the  expansiou  of  the  plank  would  be  a  source  of 
error.  , 
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My  assertion  therefore  on  this  subject  still  remains  in 
force ;  which  was  to  this  effect :  "  that  pyrometers,  as 
hitherto  made,  exhibited  the  sum  of  alteration  of  dimen* 
sion  of  their  own  parts  in  conjunction  with  those  of  the  sub- 
stance to  be  examined,  instead  of  that  of  the  latter  solely  ; 
and  that  it  would  be  difficult  to  apply  heat  to  the  sub* 
stance  tinder  examination  artificially  without  altering  the 
dimensions  of  the  pyrometer  itself;  to  which  I  may  no\v 
tidd,  that  it  would  be  no  less  difficult  to  apply  artificial 
heat  or  cold  to  the  pyrometer  (to  prevent  the  change  of 
dimension  of  its  parts  during  experiment)    without  lt3 
affecting  the  dimensions  of  the  substance  under  exami- 
nation. 

The  objection' to  what  I  mentioned  relative  to  the 
mixed  metals  of  the  gridiron  pendulum ,  like  some  of  the 
other  objections,  rather  corroborates  my  assertion :  the 
necessity  of  the  allowance  for  adjustment  mentioned 
in  it.,  proves  the  very  existence  of  the  defect,  and 
shews  the  trial  proposed,  of  simple  metals  for  the  same 
purpose,  to  be  worthy  of  some  attention. 

The  use  of  filling  tiic  tubes  with  substances  known  to 
be  bad  conductors  of  heat,  such  as  those  I  mentioned^ 
and  of  covering  them  with  the  same,  which  my  antago- 
nist affects  to  be  ignorant  of,  is  bbviously  to  prevent 
change  of  temperature  at  their  external  and  internal 
surfaces.  After  Rumford  and  others  have  published  ^ 
much  about  non-conductor^  of  heat,  not  to  know  their 
use  is  not  very  creditable  to  w'riters  on  those  subjects. 

I  have  now  only  to  reply  to  the  assertion,  that  my  re- 
marks  relative  to  an  anonymous  publication  against  the 
pendulums  before  mentioned  of  Mr.  Pine  and  Mr.  Cros- 
thwaitc  were  unjust  an;]  harsh.  The  author  of  that  paper 
had  made  some  national  reflections  against  Mr.  Cros- 
thwaite,  and  uiy  obscrvutiou  related  solely  to  this  cir« 

Gumstanccj. 
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cumstance,  stating  merely  the  illiberality  of  such  reflec- 
tions^ and  that  bis  mistakes  deserved  an  appellation  of 
the  same  stamp  as  that  ^e  bad  bestowed  on  those  of  Mr. 
Crosthwaite. 

To  enlarge  on  the  illiberality  and  impropriety  of  na« 
tional  reflections,  either  in  conversation  or  in  print,  on 
any  subject,  but  particularly  on  those  relating  to  philo- 
spphy,  I  hope  is  not  necessary  to  the  gentlemen  who 
read  this  work :  the  term  harshness  is  indeed  abundantly 
applicable  to  those  ivho  make  national  reflections,  but 
not  in  the  least  to  those  who  merely  point  out  their  im- 
propriety. And  if  national  reflections  are  so  obviously 
illiberal,  the  appellation  is  evidently  not  unjust. 

Yours,  &c.        , 

J.  W.  BOSWELL. 


Improvement  in  Canal  L0cks. 
By  Mr.  Robert  Salmon,   of  Woburn. 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Ten  Guineas  were  presented  by  the 

Society  to  Mr.  Salmon. 

jr  OR  the  inspection  of  the  Society  of  Arts,  &c.  I  have 
forwarded  my  model,  and  you  herewith  receive  enclosed 
a  description  thereof.  The  novelty  of  this  mode  of  bring- 
ing into  action  a  considerable  force  will,  I  hope,  appear  ; 
.and  I  beg  leave  to  observe,  that  besides  the  principle 
being  ^ipplicable  to  locks,  it  will  apply  to  many  other 
uses  where  a  lift  or  despent  is  required.  It  may  also  be 
right  tu  observe,  that  the  curve  may  be  so  conjjtructed  as 
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to  counteract  the  inclination  of  the  load  on  the  plane^ 
under  any  irregular  operation  ;  and  being  so  constructed, 
the  load  will  in  all  cases  be  nearly  as  easily  moved  as  if 
always  running  on  a  level  surface. 

In  Plate  XVIII.  C  is  supposed  to  represent  a  canal 
lock  of  the  common  construction,  whose  lower  gates  ft 
open  towards  or  into  the  lock,  and  its  upper  gates  >t^ 
open  towards  the  upper  or  higher  level  of  the  canal ;  D 
is  a  hollow  caisson,  or  water-tight  chest,  which  is  fitted 
to  a  walled  chamber  or  side-lock,  so  as  to  move  freely 
up  and  4own  therein ;  i  is  an  opening,  which  forms  a 
connection  between  the  lock  and  the  caisson-chamber, 
and  which  can  be  closed  by  a  shuttle  fitted  thereto,  when 
required.  Four  standards,  eeee^  are  firmly  fixed  on  tbe 
ground  and  walls  of  the  lock  and  chamber ;  and  four 
posts,  ccccj  are  fixed  in  the  four  corners  of  tbe  caissop  ; 
on  each  alternate  pair  of  these  standards  and  posts  the 
frames  a  and  b  rest,  as  on  so  many  fulcrums,  or  move* 
able  joints  ;  the  frame  b  (Figs.  1  and  2)  has  two  straight 
parallel  bars  of  thin  iron  fixed  thereto,  and  standing  up 
above  the  saipe  ;  the  frame  a  has  two  similar  bars  afiixed 
to  it,  except  that  the  top  edges  of  these  are  hollowed 
into  a  curve,  as  shewn  in  the  figures.  B  A  is  a  carriage 
loaded  with  two  heavy  leaden  weights,  and  resting  on  four 
low  brass  wheels,  haying  grooves  in  thpir  circumferences 
like  sash-pullies,  to  receive  the  iron  bars  upon  the  fraq^ies 
h  and  a,  so  tlvit  the  carriage  can  be  drawn  along 
uppn  them ;  the  distance  of  the  axles  of  their  wheels 
is  such,  that  when  the  wheels  at  B  rest  on  the  frame 
over  two  of  the^  posts  g  c,  the  wheels  at  A  shall  at  tbe 
same  time  rest  over  the  other  two  posts  cc,  as  shewn 
in  Fig.  1 ;  and  when  the  wheels  at  B  rest  over  two  of 
the  st<indards  ^(?,  the  wl>eels  at  A  shall  at  the  same  time 
rest  over  th^  other  twt)  stand  ecy  in  Fig.  a.     In  order  tq 
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"'  >  work  the  model,  the  carriage  must  be  brought  into  the 

^^'-  ^position  shewn  in  Fig.  1,  and  this  can  readily  be  done  by 

y-^': .  stops,  which  are  provided  in  the  proper  places  on  the 

curved  bars,  for  preventing  the  wheels  from  rolling  too 

as  far ;  as  much  water  must  then  be  poureJ  into  the  lock  C, 

gi:&  as  will  fill  it  exactly  to  the  black  line  dd  withinside  tfae^ 

ire>  t  same ;  and  if  the  table  on  which  the  model  stands  be 

x;  1  not  level,  small  wedges  or  chips  must  be  put  under  the 

iir  model  where  necessary,  until  the  surface  of  the  water 

py-  exactly  corresponds,  all  round  the  lock,  with  the  top 

r  water-mark  or  line  above  mentioned  ;  it  must  likewise  be 

..v  observed,  to  place  the  model  across  the  table,  so  that 

•r:  the  weight  A,  when  hung  over  the  puUeyyor^,  may  be 

at  liberty  to  descend*     Then  hang  the  two-pound  weight 

Jij  Fig.  1,  by  the  line  over  the  pulley,/,  at  the  upper  end 

of  the  lock ;  and  the  carriage,  or  load  B  A,  will  be  drawn 

forwards  into  the  position  shewn  at  Fig.  2,  and  the  water 

in  the  lock  C  will  pass  through  the  shuttle,  to  buoy  up 

the  caisson  D,  and  its  surface  in  the  lock  will  descend  to 

the  lower  level.     Again,  by  shifting  the  weight  to  the 

lower  end  g,  the  load  will  again  be  brought  back,  the 

caisson   depressed,    and  the  water  forced  through    the 

shuttle,  again  raised  to  the  higher  level  ^^  in  the  look, 

as  in  Fig.  ] . 

Hence  it  is  evident  that  the  water  in  the  lock,  with  or 
without  a  boat  therein,  may  be  raised  or  lowered,  by  the 
application  of  any  force  to  move  the  carriage  or  load, 
horizontally  on  wheels.  That  when  it  is  intended  to 
pass  a  boat  from  the  upper  to  the  lower  canal,  the  water 
in  the  lock  is  raised  to  the  top  water-level  dd ;  the  upper 
gates  kk  are  then  readily  opened,  and  the  boat  floated 
into  the  lock  ;  this  done,  and  these  gates  shut,  the  water 
and  boat,  by  withdrawing  the  load  from  the  caissop,  is 
)QWprc4  to  the  lower  level  of  the  canal.    The  lower  gates 

It 
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it  are  tlien  opened,  and  the  boat  floated  from  the  lock 
to  the  lower  canal.  Id  this  operation  of  lowering  a  boat, 
k  is  e?ident»  that  so  far  from  there  being  a  waste  of  wa- 
ler»  a  weight  of  water  equal  to  the  bo.it  and  its  load  is 
xaisod  from  the  lower  to  the  upper  canul ;  for  when  the 
boat  at  the  upper  level  first  enters  the  lock,  its  own  weight 
of  water  is  displaced,  and  forced  into  the  upper  canal* 
.And  again,  when  it  is  floated  into  the  lower  canal,  as 
wach  is  again  firom  that  canal  displaced,  and  forced  into 
die  lock.. 

On  the  same  principle  that  water  is  gained  by  ade* 
scending  boat,  as  above  described,  it  will  be  observed, 
that  no  waste  ensues  in  an  alternate  passage  ;  and  that  in 
an  ascending  passage  a  loss  of  water  equal  to  the  boat 
and  its  load  only  takes  place. 

It  should  be  understood,  that  as  canals  are  sometimea 
more  or  less  full  of  water,  locks  on  this  principle  must 
he  constructed  to  raise  and  depress,  to  the  greatest  ex* 
tremes  that  ever  happen,  from  the  highest  high-water  to 
the  lowest  low- water  mark,  and  that  being  so  constructed 
they  will  apply  to  any  intermediate  heights ;  the  curved 
t»Iane  <z  being  formed,  to  adjust  and  counter4>alance  the 
inclination  of  the  wheels  on  the  other  plane  ^,  thereby 
.maintaining  an  equilibrium,  at  any  intermediate  height, 
which  the  water  in  the  canal  may  happen  to  be  at. 

Having  described  its  manner  of  operating,  I  shall  es* 
plain  and  compare  cause  and  effect ;  for  which  purpose  it 
may  be  requisite  first  to  state,  that  the  load  of  the  car-* 
riage  B  A  is  fifty-six  pounds,  which  weight,  when  ad- 
ranced^  presses  directly  over  the  parts  cccc,  with  all  its 
gravity  bearing  on  the  caisson ;  but  when  .the  load  in 
drawn  forwards  it  rests  entirely  on  the  fixed  standards 
ee^e,  and  by  this  change  the  whole  efiett  is  pi^oduced. 

Now^ 
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Now,  if  the  model  be  set  properly  to  work,  it  will  be 
found  that  a  two-pound  weight,  suspended  o^er  the  pul- 
ley at  either  end,  will  put  the  carriage  in  motion,  and 
thereby  raise  or  depress  the  water  in  the  lock;  and  that 
to  do  so,  the  two-pound  weight  will  descend  sixteen 
inches.  Hence,  two  pounds  descending  sixteen  inches, 
may  be  denoted  the  cause  or  power  to  produce  the  efiect. 
Farther,  it  follows,  that  this  two-pound  weight  descend- 
ing sixteen  inches  produces  the  same  operation  as  fifty-* 
six  pounds  laid  in  the  caisson  would  perform,  and  this 
sinking  of  the  caisson  D.  may  be  denoted  the  direct  effect 
produced  by  the  two-pound  weight.  The  indirect:  and 
requisite  effect  being  that  of  depressing  or  elevating  the 
water  in  the  lock  C,  and  the  comparison  thereon  will 
stand  thus:  the  surface  of  a  body  of  water,  of  an  afea  of 
twenty-four  inches  by  ten,  is  raised  about  four  inches 
and  a  half  by  the  power  of  two  pounds  descending  ux- 
teen  inches ;  and  vice  versdy  by  reversing  the  pow^r,  the 
water  is  again  depressed. 

The  shuttle  t',  between  the  lock  and  the  caisson  charn* 
ber,  will  regulate  the  time  of  the  ascent  or  descent  of  the 
caisson. 

In  reading  over  the  copy  of  the  paper  which  I  hastily 
drew  up,  and  sent  with  my  model,  I  observe  that  I  omit** 
ted  making  any  remarks  on  its  applicability,  improve- 
ments to  be  made  in  the  carriage  to  facilitate  the  moving 
of  the  load,  and  on  the  different  other  ways,  besides  the 
one  shewn  in  the  model,  by  which  it  may  be  jiut  in 
action. 

It  will  readily  occur  to  every  engineer,  that  this  sort 
pf  lock  is  not  confined  to  the  particular  shape  of  the 
model,  or  to  any  particular  form.  The  caisson  chamber 
may  be  placed  endwise  to  the  lock  ;  may  be  of  any 

shape, 
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•hape, '  and  placed  at  a  nearer  or  farther  distance,  as  may 
be  required. 

On  comparing  the  length  and  movements  of  the  frames 
in  the  model,  with  what  may  be  required  in  practice,  it 
'will  appear  that  the  length  of  timbers  at  large  will  not  be 
»uch  but  that  strength  sufficient  may  be  obtained  for  any 
load.  It  is  also  evident,  that  although  the  frames  con- 
sist  of  only  two  bearers  in  the  model,  yet,  at  large,  any 
number  may  be  introduced  parallel  wiclr  each  other,  and 
us  many  wheels  as  bearers. 

In  this  operation  the  weight  of  the  carriage  itself  cour- 
tributes  towards  the  effect,  which  in  common  cases  is 
otherwise,  as  generally  there  is  an  objection  to  the  great 
weight  required  to  make  a  carriage  sufficiently  strong  for 
any  extraordinary  purposes ;  and  there  is  no  doubt  but^ 
by  an  improvement  of  the  carriage,  it  may  be  made  to 
require  much  less  than  the  power  v^ed  in  the  present 
model.  The  mode  I  should  pursue  would  be,  to  make 
the  load  in  the  wheels  themselves  ;  that  is  to  say,  the  ne- 
cessary load  to  produce  the  efiect  should  be  two  solid  iron 
cylinders,  running  on  as  many  bearers  as  are  requisite^ 
and  to  have  a  frame  or  carriage  for  the  purpose  only  of 
connecting  the  cylinders ;  by  these  means  the  strength 
and  friction  of  the  axle-trees  would  be  reduced  verj'  much, 
and  the  means  required  then  to  perform  the  operation 
would  be  only  to  put  the  body  in  motion,  and  to  over- 
come any  little  obstacle  or  irregularity,  that  the  peri- 
pheries of  the  cylinders  would  meet  with  in  their  pro- 
gress. 

The  advantage  of  rollers  over. wheels  has  been  ad- 
mitted,  even  where  the  peripheries  of  the  cylinders  were 
in  contact  with  the  incumbent  weight  resting  on  the  top 
of  them,  as  well  as  with  the  supporting  plane  below; 
but  in  the  case  above  suggested  they  have  more  ad- 
vantage^ 
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« 

Vantage,  being   only  in   contact '  with   the  upholding 
frames* 

With  respect  to  its  operation,  if  any  objections  should 
be  found  to  the  great  animal  power  that  would  at  large 
be  required,  it  will  occur,  that  various  other  means  may 
49e  used  to  put  the  carriage  or  load  in  motion ;  some  with* 
out.  any  loss  of  wat^r,  and  others  with  a  trifling  loss,  com* 
pared  with  what  the  lock  holds.  Thus,  when  the  caisson 
is  up,  if,  by  a  cock,  a  portion  of  water  be  let  into  it,  the 
equilibrium  wHl  be,  destroyed,  the  caisson  will  sink,  aad 
•the  Water  in  the  lock  be  raised.  Again,  if  by  a  pump, 
or  oAer  means,  the  water  be  returned  from  the  caisson 
to  the  lock,  the  caisson  will  rise,  and  the  load  of  itself 
jreeede,  iuid  this  w6u)d  be  withdut  waste  of  water.  To 
■put  it  in  motion  with  a  ^main  portion  of  waste,  it  is  pre- 
tumedy  different  ways  tnay  be  found,  as  the  introduction 
'  of  a  portion  of  water  fW>m  the  tipper  canal  to  the  lock, 
or  the  discharging  of  it  ft<om  the  lock  to  the  lower  level ; 
these  would  with  management  occasion  the  caisson  to 
rise  or  fall ;  or,  if  a  part  of  the  load  were  made  to  shift 
farther  from,  or  nearer  to,  the  fixed  standards  eeee^  it 
would  thereby  cause  the  action  required,  and  perform 
the  operation  ;  and,  it  is  probable,  that  a  better  way  than 
any  here  suggested  would  arise,  should  the  thing  be  put 
4ii  Jiflifetice.  ^ 
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Method  of  improving  Land  lying  Wasie. 

^y  Mr^  William  Taylor,  of  Beanmh^  in  the  Ccuni^ 

of  Durham,  ^ 

from  the  Transactions  of  the  Society  for  the  Eneoiiy 
ragement  of  Arts,  Manufactures^  and  Commerce. 

The  Gold  Medal  or  Thirty  Guineas j  at  his  Option^  werp 
voted  to  Mr.  TAYOKhfor  this  Improvenienf, 

1  PURCHASED  on  the  27th  day  pf  May  1799,  at  a 
sale,  308  acres  of  common  or  heath  land,  over-nin  with 
whins,  ferns,  and  obnoxious  Jieath-grasses,  springs,  bogs, 
and  spuqgy  lands,  for  the  sufh  of  2,665  /•  without  any 
))uildiDgs ;  and  being  no  farmer  before  that  time,  I  have 
it  in  my  power  to  state  the  expense  that  has  been  in- 
curred in  draining  this  barren  or  waste  land,  and  the 
utility  it  is  to  this  countrj'',  to  use  every  exertion  to  bring 
into  cultivation  th^  many  thousand  acres  which  at  pre- 
sent lie  waste,  aud  where  it  cannot  be  improved,  to  con- 
vert it  into  plantations.  The  difficulties  with  which  I  l|ad 
%o  contend  at  the  oqtset  were  innumerable,  an4  attended 
with  great  expense  and  inconvenience,  having  neither 
buildings  nof  fooc|  for  my  hors^  to  cultivate  the  landf 
and  bay  was  at  that  time  8/.  per  ton — 160  stope,  at  14lb- 
to  the  stone,  and  oats  6s.  34«  per  bushel.  In  the  suqime^ 
jponths  my  ten  horses  grazed  on  the  comofion  ;  but  in  the 
winter  I  was  obliged  to  seek  shelter  in  the  new  buildings 
belonging  to^Sir  John  Ederi,  which  were  erected  for  bis 
fidjoining  allotment ;  this  cost  me  ^  considerable  sum  of 
money  before  1  could  refip  any  provender  for  my  horses 
(which  was  a  space  of  fifteen  months).  Having  pur- 
phased  so  late  as  the  27th  of  May,  I  f;ould  get  no  pro* 
(iKce  that  yean    The  draining,  paring,   burning,  and 

Wting 
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Mikitig  neW  hedges,  was  my  first  and  necessary  object  td 
pursue.    The  drains  have  been  made  of  various  sorts,  as 
described  in  my  jdao,  some  deep  drains  with  flag-bot-< 
toms  and  side-iwalls,  from  eighteen  to  twenty  inches  in 
height,  and  well  covered,  and  a  quantity  of  land-stone9 
for  the  water  to  ooze  through  into  the  drains.    Th» 
greatest  difficutty  in  draining  wiB,  where  I  met  with  run- 
ning sands.     Stbnes  were  of  no  use,  as  they  sunk,  (from 
the  colliery  borings  made  in  the  land  it  appeared  chd 
depth  of  sand  and  water  was  twenty-eight  yards,)  con- 
sequently I  had  recoiirse  to  prop-ends,  from  niue  to 
eighteen  inches  long,  (refuse  wood  left  under-ground  in 
collieries,)  and  sti^ong  whin  shanks,  and  so  made  draidv 
of  a  kind  of  trellis,  or  wicker-work ;  and  these  being 
light,  may  be  called  a  kind  of  swimming  drain,  being  * 
well  qovered  with  a  turf  sod  on  straw,  and  have  answered 
for  upwards  of*  three  years  extremely  well,  and  no  ap^ 
pearance  of  any  failure,  as  I  have  had  occasion  to  extend 
new  drains  into  them,  and  found  them  entire^    The  land 
was  in  that  state  I  could  grow  no  hay  for  my  woric-horses^ 
and  it  could  hot  be  expected  for  three  years :  it  must  be 
supposed  the  consumption  of  com  was  great ;  but  in  thia 
J  experienced  a  considerable  alleviation.     At  thatjunc^ 
ture.  Sir  John  Eden  having  extensive  allotments,  which 
I  have  had  to  manage  and  bring  into  cultivation,  and  on 
which  was  growing  a  considerable  quantity  of  corn,  \m 
purchased  a  straw-chopper,  that  the  horses  com  might  b« 
mixed  with  straw  (the  number  of  horses  employed  in  bi» 
colliery  was^  considerable,  and  draught  horses  eighteen) } . 
this  answered  very  well  ;  but  tho  manual  labour  to  bd  # 
dona  was  severe,  and  took  up  much  time  \  and  having  a 
thrashing-machine^  I  got  the  straw-cho|9per  fijced  to  go  • 
by  the  same  power,  which  answered  the  purpose  com- 
pletely ;  for  twov  women  can  manage  the  feeding  for  9J. 

Fff2  fif 
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p$r  day  Mcb;  aad  when  ibt  thrMhiafp^niAcbiBe  iiiMli 
going,  4  boy  to  drire  t  gallowayi  and  these  two  wonen^ 
can  peffond  moce  vork  (ban  iuc  Qien  at  ^.  %i,  aacb. 
Tbe  advantagm  arising  froot  tbe  uat  of  this  nuushino  fvm 
80  obTioua,  tbat  I  immediately  jMcurad  one :  but  a  fpir 
days  ezperienee  connneed  nio^  tbat  a  great  iooprovomeot 
migbtyet  he  made,  tfaattf  the  machine  would  ehop  tbe 
oat  flheaTos,  tbe  tbrasbtiig  wonld  be  eaved,  and  tbe  com 
would  be  cut*  Hatnig  tbe  kiiivee  io>  good  condition,  tbe 
straw  and  oats  were  ehopped,  and  se  mixed,  tbat  tbey 
could  not  be  ewallowed  unieie  weti  chewed*  By  gtvii^ 
iny  bones  no  com  by  itself,  as  it  i!i»  often  wasted  by  tbeir 
gseediness  of  swallowing  it,  particialarly  eM  horses,  I 
found  upon  calculation  so  considerable  a  saving  by  gtring 
them  their  food  in  this  way,  rather  than  the  general  al- 
lowance of  com  alone  given  to  work  horses,  tbat  from 
tbe  commencement  of  using  the  straw-ehopper  ray  tei»^ 
borses  have  not  eat  ten  stoile  of  hay  each ;  I  give  them 
straw  in  the  fold -yard,  and  their  chopped  straw  aikl  corn 
in  tbe  stable.  I  found  it  of  tbe  utmost  utility  to  Sir  Jehu 
Eden  and  myself,  to  give  to  each  man  a  fair  proportion 
pf  this  provender  in  bags,  when  they  go  to  lliekr  day- 
work,  alk>wing  no  hay  ;  fbrit  is  well  knoun  te  every  ex- 
perienced farmer,  the  loss  he  suffers  by  giving  his  men 
hay  when  they  go  from  home  ;  as  frequently  one-fourtk 
part  is  left  in  the  corner  of  the  field.4,  or  by  the  side  of 
the  higliWays.  By  the  manner  of  feeding  horses  de- 
scribed, I  can  contidently  say,  one-fourth ^part  of  tbe  va« 
lue  of  the  food  is  saved,  and  the  spirits  and  condition  of 
the  animal  superior  to  the  common  mode  of  feedieg; 
and  I  have  the  pleasure  to  add,  my  servants  are  often 
complimented  on  the  fine  condition  and  sleek  skins  of  the' 
horses.  I  have  with  this  teport-sent  a  small  sample  of  tbtf 
performunce  of  the  straw-chopper  in  cutting  oat  ^leaves.  . 

!  .    -- '     ^  /  Having 
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HaTing  no  pastui^age  for  my  horses,  the  second  year  I 
wiDimer-fallowed  twenty  acres  of  land  of  an  equal  soil ; 
«nd  in  itbe  Wginning  of  August  had  the  same  sown  with 
grass-«eeds,  and  divided  into  four  parts,  with  a  diflerem 
proportion  of  seeds,  as  a  future  guidance,  to  inform  my^ 
telf  which  answered  the  best ;  and  herewith  have  sentyoa 
the  result  of  the  trial  aod  expense,  marked  B  in  the  plan.- 
Also  havO'-prAseBted  an  account  of  the  weight  and  vajue 
of  hay,  the  produce  of  five  acres  of  drained  land„  aa 
marked  D  in  the  plan ;  which,  with  the  remaiodQr  of  tjbe 
field,  was  well  summerrfallowed  and  limed,  and  ^wiri 
the  latter  end  of  July  1802  with  rye-grass  and  white  and 
red  clover,  the  whole  produce  of  which  was  thirty-five  tons. 

The  whole  of  the  estate  is.  now  got  into  culiivatiou, 
except  some  patches  of  land  that  cannot  be  cultivated, 
and  inaocessible  banks.  I  have  converted  the  best  pans 
into  nursery  beds,  which  contain  three  acres  of  small 
pieces,  in  different  parts  ;  and  have  about  seventeen  acres 
of  banks  yet  to  plant,  as  my  seedling  trees  advance. 

Expense  of  Twenty  Acres  of  Land  laid  to  Grass^ 

B  se.   s.    d.  £,,s.    if. 

Stubbing  and  burning  whins  as  per 

bargain       - 20    00 

Paring,  as  ;i^  bargain  -  -  -  20  0  0 
Burning  sods  and  spreading  ashes,  7  10  0 
Ploughing  at  J  2j.  per  acre  (first  time)  12  0  0 
Ploughing  at  8^.  per  acre  (second 

time)      --. 800 

Harrowing  twice,  at  5*.  per  acre,    5    0    0 
Bape  seed   --.------240 

Draining,  as  per  account  «^    *    •    31  18    8 


106  12     8 
Received  for  rape  (a  bad  crop)    -    51  12    0 
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the  same  in  the  Autumn  1800, 

gnd  Summer  1801. 

£.   «.    d.     £.  s.   dl 

Thrice  ploagbing,  at  8^.  ^fr  acre    24    0    0 

Harrowing  four  times,  at  2s.  6d.  per 

acre  -.----*--  10  00 
Twice  weeding  and  gathering,  as 

perhta  --* 22  18    0 

Lime,   sixty  fothers,  slaking  and 

^reading  at  V2s»  6<f.  per  fother  37  10  0 
Grass  $eeds,  as  f^  account  -  -  22  1ft  S 
Harrowing  and  rolling,  at  Is.  6d. 

per  acre      ---*-*--      7  10    O 

— 124  le    « 
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1801,  August  1st — Sown  With  grafss  seeds,  viz. 

One  quaitisr  part,  old  land  bay  seed  10^ 
bushels,  whilt  clover  7  pounds,  jpcr  >did  not  ansWei^. 
acre,   *---**--•-•/ 

One  quarter  part  rye-graas,  one. bushels  Second  year  an- 
per  acre,  white  clover  seven  pounds  V  swered  well  for 
per  ditto-.  }   pasture. 

One  quarter  part,  half  bushel  rye-grass,^  Answered  thcr 
three  pounds  of  red  clovef^  seven  >  first  and  se- 
pounds  white  clover.  J      cond  year. 

One  quarter  part,  hay  seeds,  white  1 
and  red  clover,  and  hop  clover.         J  ^""^  ^  ^'^• 

From  the  former  experiment  it  appears,  that  one 
bushel  of  ifye-grass  was  over-much  for  an  acre,  as  it 
choaked  or  destroyed  a  part  of  the  white  clover ;  this 
«lov«r«  which  is  apparently  a  native  of  heath-lands,  (as 

may 
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may  jbe  observed  in  some  parts  of  extensive  commons  that 
have  never  been  in  cultivation,)  thrives  well  in  most 
sijtuations,  and  improves  in  quality  the  second  year^  as  I 
have  observed :  I  can  say  for  no  longer,  as  my  land  is 
not  in  a  state  to  be  continued  long  at  grass,  and  I  am 
pursuing  the  following  state  of  cultivation.  First,  to  fal- 
low, clean  the  land  well,  and  lay  not  less  than  three  or 
four  fothers  of  clod  lime,  equal  to  twenty-four  or  thir^- 
^o  bolls  per  acre,  with  a  fair  proportion  of  manure,  and 
sow  the  same  in  the  early  part  of  June  with  turnips, 
to  be  eaten  in  the  T^inter  months  with  sheep,  and  sown  in 
f)ie  spring  with  sudh  kind  of  grain  as  I  think  the  land 
best  adapted  for ;  and  also,  sowing  six  pounds  of  white 
and  four  pounds  of  red  clover  with  half  a  bushel  of  fine 
rye-grass.  The  first  year  the  seeds  to  be  mown,  the  se- 
cond year  pasture,  and  the  third  year  oats,  and  the  fol- 
lowing year  to  be  fldlpwed,  and  so  in  rotation  ;  and  this 
scheme  of  husbandry  I  shall  pursue,  until  I  am  perfectly 
satisfied  the  heath  roots  are  sufficiently  destroyed. 

Drain  D,  desqribed  in  the  plan  as  being  a  pool  of  wa- 
ter, was  sown  with  grass-seeds  when  fallow,  containing 
five  acres,  in  August  1802,  and  mown  14th  day  of  June 
1803.  Produced  2  tons  14  cwt.  of  fine  hay  per  sLcre, 
reckoning  160  stone  per  ton,  which  is  equal, to  13  tons 
tlOcwt.  at  sL  pel'  ton,  amounting  to  61l,  lOs.  and  the 
fogy  or  second  grass,  was  worth  25  shillings  per  acre  for 
^atage. 

This  shews  the  utility  of  draining :  and  from  the  l9ng 
experience  I  have  had  in  the  management  of  Sir  Johm 
Eden^s  extensive  <kainage,  I  have  always  calculated  at 
^Oper  cent,  profit ;  and  in  some  situations  I  have  proved 
graining  to  have  paid  the  ei^pense  and  rent  th^  first  year's 
prop,  and  the  following  year  double  the  rent :  this  was 
to  me  a  great  inducement  for  engaging  with  so  large  a 
t^apt  of  wastQ  fUi4.  barren  land  to  improve. 


Jieibpd  qfirkprMng  Land  i/in^  Waik. 

task  Dr.  to  WUHam  Taylor ^  as  expended  en  PdUm 

Grange  Estate. 

£.    s.    d. 
CotAii)^  draifii  M  per  bargain  3  feet  deep 

>^br^deh  at  top  3  feM  —  ^t  bottt>m  if 

ibet;   making  the  same  complete  ad  per 

yian,  from  June  21st  1799,  to  December 

ISOl  ;  2|  years,  being  19,257  ytords,  or  lO 

^Hes,  1657  yards 567    10{ 

In  1802  and  1803—4,805  yards — 2  miles 
1,285  yards. — Total  24,062  yards,  or  13 
Xliiles  1,182  yards     .-------     140     2  II 

A  A.  Making  drains  as  per  day^s  work, 
which  could  not  be  done  by  bargain,  from 
^  to  9  feet  deep,  in  a  black  peat  moss  and 
running  sand,  and  bringing  up  a  4i'^in  B 
1)y  the  side  of  the  high  road,  from  9  to  12 
feet  deep,  walling  and  flagging  the  bottom. 
— Length,  208  yards,  to  prevent  a  runner 
of  water  overflowing  several  acres  of  flat 
land,  and  also  to  prevent  the  water  from 
gettiQg  into  a  number  of  drains  to  the  East, 
(See  plan  CC.)  -    -    .    -    -    ^    -    -    •      47  12    # 

C  €•  Making  drains  as  per  day^s  work, 
in  a  black  peat  moss  and  running  water, 
with  sand  9  feet  deep;  also  containing  large 
bogs  of  watef  with  fluent  springs.  When 
the  wateir  was  draioed  off  the  ground*  low- 
ered 6  feet     -•--...•^••-      S5    8t 

D/Making  a  large  drain,  976  yards  long 
and  seven  feet  deep  throughout ;  walling 
and  flagging  the  same,  to  dear  a  parcel  of 
f^rouad^  upwards  af  5  acres,  and  a  large 

feeder 


feeder  of  water ;  and  also  naakbg  ao  open 

drain  to  take  off  the  day^-water^    wbicl^ 

nearly  overflowed  this  quantity  of  land  in     . 

snowy  and  wet  weather,  and  rendered  it 

entirely  useless,       .    ^,    -    *    ^    *    -    *      41    ft    I 

£•  Bringing  up  levels  out  of  Black-bourn^ 
and  draining  a  bog  on  ^  deep  peat  moss  a 
considerable  depth,  to  bring  other  drains      ' 
through  the  same,    •^«.«.»-.^      ffSOO 

F.  Taking  up  a  level  in  a  place  called 
Hereford  Stells ;  to  drain  a  lough,  or  deep 
pool  of  water,  lying  in  the  middle  of  a  large 
piece  of  flat  land.  This  drain  was  tbe 
whole  length  from  9  to  12  feet  deep,  8  feet 
broad  at  top,  and  4  at  bottom,  in  a  stronjg 
tunning  sand,  walling  and  flagging  tbe 
skme;  here  we  unfortunately,  from  con« 
tending  with  water  tad  sand,  lost  level,  and  > 

this  work  is  now  doing  over  again,  •    -    -      29    0    O 

In  1802  tod  1803  draining  the  abovie; 
bringing  up  levels  3  feet  deeper,  and  ma- 
king additional  drains.  First  length  105 
yards,  JFrom  U  to  14  feet  deep,  and  3,327 
yards;  7,  8,  and  9  feet  deep;  flagginjg^^ 
walUng,  and  making  tb^  same  complete,  «      34    5    % 

H  H.  Cutting  ^lack-bourn  by  the  nde 
tbe  high  road ;  making  a  wall  fi  f^t  high, 
and  penning  the  bqttpm,  to  prevent  the 
water  overflowing  a  qua^itity  of  land,  where 
^t  rap  in  a  zig-zag  forni,    -    -    -    -   ]-    -      16    p  j^ 

Black-bourn,  wjbji(^  rms  through  tlie 
piddle  pf  the  estate,  ^  wz^  mo^pc  the  .i)e« 
Vol.  IX.-v&scoND  SfRifis.  Ggg  cesBity 


f 
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cessity  of  cutting  straight,  it  running  in  a 
zig-zag  form ;  also  in  other  places ;  and 
brought  up  levels  to  make  drains  into  this 
little  rivulet,  which  in  wet  .weatiher  over- 
flowed several  acres  of  land;  and  would 
bave  over-run  a'  large  quantity  of  deep 
drains  C  C.  The  same  is  by  measurement, 
in  length  1188  yards,  «t  5d,  per  yard ;  be- 
ing 4  feet  deep,  4  feet  broad  at  top,  and  3 
feet  at  bottom ;  this  is  upon  a  vague  calcu- 
lation, as  no  account  was  kept,  but  was  in 
Ae  general  account  of  expenditure,      -    -      24  15    '6 

G  G.  Cutting  Twizell-bourn  straiglit,  a 
rapid  ^running  water,  and  cutting  through  a 
hill  where  the  drain  was  50  feet' deep; 
piling  and  fendering,  which  gained  a  quan- 
tity of  haugh-Iand,  and  covering  the  old 
bourn-way  with  soil.  I  have  not  the  parti- 
cular days  works,  as  they  are  in  the  gene- 
ral accoijnt  of  expenditure,  but  am  certain 
they  would  exceed  ----.-.-      55    00 

Stubbing  whins,  and  burning  per  ac- 
count, 180  A.  i2R.  3  P.    ------     163    7    S 

Paring,  burning,  and  spreading  ashqs/)er 
account,  190  A.      .-...'...    262    0    0 

Making  new ,  hedges,  planting  79,258 
quick-sets<^ posts,  rails,  and  nails — 11,394 
yards,  or  6  ftriles,  in  if  years,  cost,  as  per 
account  of  particulars,  4^.  irf.  p^*  rood,    -    335  ^3    -% 

36  new  gates,  loops,  crooks,  &c.  and 
banging,   ------    .i..-.      41     80 

Lime  183  fothers,  laying  on  and  spread- 
ing, at  12^.  6d.  in  itoo  and  1801>    •    -    *    114  16    0 

Lime 


Method  of  imfTo^ing  Land  bfing  WasU.        41 1 

£.    s.    d, 

215  fothers,  Is^ying  on  and  spread- 
ing, at  \2s.  ed.  in  1802  and  I8Q3,  «    -    -     134    7.6 

Seedling  forest  trees,  and  34  busbels  of 
acorns,      .,----.--.-•      25  14    6 

Expended  in  buildings,  cultivation  of 
lands,  bovsies  and  implements  of  husbandry, 
&c.  over  and  above  the  sum  received  for 
the  produce  of  the  farm,  otlv.  1,996/.  €s.  ed.  1714    7  11 

J^.  3799  18     4j| 

• 

Annual  Erpense/rom  the  Commencement,  vis. 

From  the  27th  May  1799  to      ^.    s.    d.     £.    s.    d. 

CheSlst  January  1801,    -    2168     4    6 
Received  in  the  above  time,      151  18    0 

« 

One  year  and  seven  months  —         ■.    ■ '    )  9 1 6    6    6 
Expended  from  the  above 

time   to    22d  November 

1801,  v». 2246'  9     5 

Deduct  on  account  of  pur- 

ichase  morv^y,   ,    .    ^    ,    lOOO    0    0 

1246     9     5 
Keceivedin  the  above  time,  .  384    4    6 


'i    ..N     ■' 


Expended  from  the  above 

time   to    22d   November 

1802,      -,....-•    3059     6    6{ 
peduct  in  full  for  purchase 

money,.  ----,--     1665    O    0 

'  ■■  ■ '       PI    .  I 

1394     S     6| 

Reonred  io  the  above  time,      605    o    9 


8(2    4  11 


789     41    9i 

Ogg  i  Expended 


t 


% 


»  > 


Expended  froii^  tfce  above 
time  to  82d  of  November  ^ 

1803,      ,..•-•-  ,1087    4    « 
in  the  above  time,      85S    3    2. 

2^8     1     0 


«npaMm«^«aH«aM^< 


Expanded  over  and  above 
,  .what  has  becii  received,    -    ^    -    ^    •    3T9d  18    4{ 
ppfohiwe  98  above,     .    «.    w    «    *    •    ^p    2665    0   0 

£.  6464  18     4) 

l8t  as  per  account  of  piai»  -»--•»    IS      11 W 

AA    -  -  ,  ,  -  -  ,   .  ,  ,  -    0      iaot 

C  C     ...-,,,-,---     0        88« 

^  ^       -  .  1^  r 

£^,^^,...-,.•,6  467 

F^-..^.-* 0  lOS 

F    •    2d  time  of  making  complete     -      1  1567 

HH      ^    -    ^    .    -    .    ,^    -    -    .    b  108 

Black-bourn  open  ^ain,  as  fer  plan  ^    ^    0  1188 

GG     -    ditlo    ^•-.^•^'^O  1260 

:- .-L- 

Total    ••-•.•p^i-18  907 


i^^pfp 


v« 


.     raluaiion  qf  Stock  idl^r^{n7fM,'tSdS. 

142Q  thraves  of  oats,  at  7f.    ^    ^    •    »    .    497    0  *t> 
518  dittoof  maslin,  at  10*.  -----    2*59    0    0 

50  ditto  of  barley,  at  55. 12  10    0 

Turnips. „    •    -    •    14o  't)  ^ 

28  acres  of  masltn,  SCfWb  at  3/.      -    -.  -      78    0    O 

30tox|B 


MMM-cfimpn/t^  Lmd  ^itig  W^Mk        «lt 


30  tons  of  hay,  at  5/.     *    *    *  ^    ♦    -  150  0 

10  hofses  -    -  ^*    --..---    *  168  0 

Curtis,  ploilghs,  and  barrows   «    «    «  8?  0 

1400  yirds  of  hurdles,  at  Brf.      -    •.    -    ^  35  0 

2  cows  ■--»-•-----  28  0 

Cattle' in  hand     -^  v    ^    -    *    -    -  359  15 

{Swine  --.-*.--.-  18  0 

Valuatibn  of  nursery  trees,  per  atcoimt  )23  11 

Thrashing-machine  < 

Str^w-chopper     -    - 

a  winnowing-madhines 

Old  oats  sold  ^    «.    .    -. 


•    ^ 


60  0 
12  0 
15  ,  0 
17  14 


0 

a 

0 

Q 
5 

O 

a 
o 
o 

a 


^.2058  10     Si 


VaMdtidn  tf  Peltm  Grange  Estate,   in   the  PariA  of 
'Chestei^Je-Streetf  in  the  County  of  Durham f  belonging  ia 
WiUiaiii  Taylor,  Esq,      > 


• 


Quantity. 

Tenure. 

Average  va- 
lue per  acre. 

• 

Annual 
value. 

Yean 
purchase: 

Total  valw. 

Acre8. 

£,     t.     d. 

A' 

s.    d. 

I'    *.    d. 

161 

Freehold 

1     4    0 

181 

4,   0 

rr 

4898    8    € 

75 

Copyhold 

I     7    6 

103 

2    6 

24 

2475    0    0 

59 

Leasehold  • 

^17    6 

81 

2    6 

18 

1460    5    0 

?2 

Do.  to  plant 

0  10    0 

11 

0    0 

18 

19s    0    0 

807 

, 

376 

9    0 

■ 

1 

90V5  18     0 

The  above  is  a  fair  valuation  of  the  estate,  according 
io  the  best  of  my  skill  and  judgment.     JOHN  FIIY£R. 

Jfffwcastle,  2^th  March,  i804. 

Total 


M%        Method  qfmprmng  Landbfing  WosUp 


Total  Expense. 

£.    s.    d. 
Pjorchase  --------rf-  3665    0    0 

Htle  obtaining    r    --------     176    9    3 

^aildings  (no  farm  bouse)       -    -     .    *    .    9^    q    q 
Jkaining,  I^^dging,  planting  quicks,  nurse- 
ries, per  account      .    -    .    .    -    ^    .  1990  10    i| 
Agency  for  self  9\  years  (afteirward  got  a  * 

person  to  nianage)     ------     -     125    00 

^nter.est  due  on  the  purcbase,  and  on  mor 
ney  expended  fr9m  the  commencement 
to  Nov.  22,  1803  -     ----..--     750     O     O 

Incidentals,  horses,  taxes,  and  cesses     -    -    477  18     7^ 


\ 


7089  18     4 
Yalnationof  stock  at  Martinmas,  1S03    -    9058  10    ff 


"F 


£.  5031  7  lOf 

t 

*  Valuation  of  the  estate  made  by  Mr.  John    £.  s.    d. 

Fryer,,  as ^w  account  annexed    -    -    -    9023  IS    0 

Expended  as  above    -    -    -    -    5031  7  I0| 

Gain -    £.  3952  5     if 


I 


y^uation  of  stock  at  Mar- 

tinmas,  1803|     «-...^-.     2058  10    5| 
The  former  year*s  valuatioa     «...    1353  15    6 


i« 


^.704  14  ilf 
BcoDght 
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^.    s.    d.      £.   s.    JL 

Brought  forward    -    -    r    -    -    -    704  14  lllJ 
This  year's  payments     -    -     1087    4    5 
Deduct  incidental  charges  for 
'  obtaining  title,  included  in 
the  above  sum   -^    ->•    -    -     176     9    5 


910  15     2 
This  yearns  receipts  -    -    -    855     3    5 


5S     1     I 


Gain    -    -     .     -   ^s^^.  649     3.  Of 


^■^■V" 


FabtaiioH  qf  Forest  Trees  in  the  Nursery y 
November  25,  18Q3/ 

sS.    s.    d* 

1^3516  Oat  trees  at  \os.  per  thousand    -  81  15     ^ 

12574  Quicks  at    7^.  6(/.  ditto  -     -  4  IS    8f 

li740  Beech  trees  at  ii^  ditto  -    .  9    4    i 

3540  Silver  firs  at  %%s.  ditto  -   .-  4     1    /« 

1436  L^ch  firs  at  305.  ditto  -    -  2    3     0 

560  Alders  at'  205.  ditto  -    -  0  110 

714  Scotch  firs  at  105.  ditto  -    -  0    7a 

4000  Larch  at  \B$.  ditto  -    -  3    O,  o 

4400  Hazels  at  305.  ditto  -     ^  6  14    0 

1,200  ^oUies  at    ss.  ditto  -    •.  0    6    0 

^^^  Ashes  at  105.  ditto,  --056 

576  Sycamores  at ,  105.  ditto  -    -  O    5  '  7 


^.  lis    ^    6| 


Planted 


4l<  Jlk*etifti9»  and  Vit^u  Cthrimetet, 

Brought  forward  f  ^..    «>*-^««4^-iiS4si 

Planted  in  ld02  md  igQ3» 

^300  Larches,  at  2/.  per  thousand  4  12  0 

1500  Oaks,      at  3/.         ditto    «     4  10  0 

500  Scotch  firs,  at  25s.  ditto     -    0  12  6 

300  Beeches,  at  2/*       ditto    -    0  12  0 


10    ^    « 


Received  of.  the  Honourable  Lord  Eldon  * 

(by  Sir  John  Eden)  for  oaks  to  plant  on 
Jiis  Eldon  estate,  •.-^•-.*      12    00 


*mmm 


£.  hs  H  'of 

h  large  quantity  of  forest  seeds  sown  in  I8OS1  which 
cannot  be  ascertained. 

Certificates  received  from  Mr.  Matthew  Forster,  of 
Broomyholme,  and  from  WiJliam  Nesfield,  Esq.  one  of 
liis  Majesty's  Justices  of  the  Peace  for  the  county  of  Dor* 
Iiam,  confirmed -the  above  statements,  and  that  the  gfound 
now  produces  rich  and  abundant  crops< 

^esqripiion  and  Use  of  a  Ca/»rimfBfer^  fr  Jlpp^rfh^t  Jar 
diiermming  the  Degree  of  ttfifit^  ,and  of  the  ^Sfaipmgjkaf 
^ntff  hf  '"node  in  tie  Fuel  emphf/ei.  By  M.ifoiiiGf^i^fjRX. 

With  aii  En^aving.  •       ' 

JFrom  <ttie  Jouiuia|.  j>f  ^in£s. 

X  'O  economise  fuel  is  one  of  the  most  important  ob- 
jects in  ail  pi^ocesses  relating  to  the  arts,  especially  in 
c]ieaii<«ftl  oj)erations ;  it  is  equally  useful  to  know  what 

*  • 

advantage  or  saving  there  isj  in  employing  particular 

kinds 


I 

t>r  Jpparaiiisjtt  determining  the  Degree  of  Heat.    4t'f 

kinds  of  fuel,  and  tb  ascertain  tliei  quantity  of  caloric 
which  is  disengagcid  from  the  substahces  that  are  burnt. 

Thd  same  (Quantity  of  different  species  of  fuel  doed 
not  always  give  the  same  degree  of  heat ;  and  it  requires 
a  longer  or  shorter  space  of  time  to  be  disengaged  fj:^ni 
thci  fuel  employed.  The  sticcess  of  an  operation  very 
fi^equGlntly  depends  on  the  promptitude  with  which  it  is 
performed;  '  Ther^forel  to  manufacturers,  distillers,  and 
farmei^s,  it  must  be  highly  desirable  to  know  what  kind 
of  fuel  is  the  cheapest,  or  what  i^  the  proportion  of  a 
given  quantity  to  a  like  quantity  of  andther,  in  regard  to 
the  effect  which  oKght  to  proceed  from  it ;  in  short,  that* 
lilethod.  which  is  the  most  Certain  and  the  easiest  of  de- 
termining the  differencef  of  the  action  of  the  caloric.  M. 
Montgolficr,  to  whom  wei  already  owe  so  many  useful 
disdoveries,  has  resolved  this  question  by  the  invention  of 
an  apparatus^  which  he  calls  a  Calorimeter  *• 

toescnption  of  the  JOalorimeten 
Fig.  7  (Plate  XVII.)  represents  a  section  of  the  calorl;* 

* 

meter  invented  by  M.  Montgolficr. 

A  B  C  D  is  a  case  or  box  of  tinned  ii'on  (it  would  be 
more  economical  and  advantageous  to  have  it  made  of 
wood),  which  should  be  perfectly  water-tight.  A  cover 
AB  is  adapted  to  it,  having  an  opening  at  ab ;  at  the 
bottom  is  a  similar  opening  r.  abcdef  in  a  smaH  sheet- 
iron  stove,  (it  is  better  to  make  it  of  copper,)  carefully 
closed,  that  it  may  not  leave  any  passage  for  water. 
Its  lower  opening  corresponfds  with  that  of  the  case  at  ef  ' 
Another  in  the  upper  part  is  closed  near  a  ^  by  a  stopper 
which  may  be  removed  at  will,     cd  is  r  grate,  composed. 

• 

.  *  This  apparatus  differs  essentially  from  the  calorimeter  ailaplAt  to 
<jieiiiical  cx{>eriiiieius^  invented  by  Messrs.  l^voi^ier  and  L»}>Ucci. 

-  Yqu  IX. — SiCQND  Series.  H  h  h  •( 


4\S  Dacripiian  a)id  Use  of  a  Cdorjgneter^ 

of  wire  n^t-work,  on ^ which  the  fuel  is  placed;  thd 
ashes  fall  under  the  grate  through  the  opening  g.  Near 
to  A  i  is  attached  a  pipe  kkj  for  the  purpose  of  affording 
a  passage  to  the  smoke,  which  escapes  through  the  open- 
ing / :  this  pipe  should  be  constructed  of  iron  or  copper^ 
in  such  a  manner  as  not  to  suffer  the  water  which  sur«* 
rounds  it  to  penetrate  it.  tn  m  is  an  iron  pipe,  larger 
than  the  former,  and  which,  it  should  surround,  that  the 
water  biay  enter  tlie  space  between  the  inside  of  the 
large  pipe  and  the  outMde  of  the  smaller  one.  E  is  the 
reservoir ;  the  cover  of  whichj  rs^  may  be  raised,  in  or- 
der to  fill  the  apparatus  with  water,  o  is  a  canal,  pro* 
ceeding  from  the  reservoir,  and  communicating  with  the 
pipe  mm.  nnis  another  pipe,  which  passes  from  m 9» 
into  the  case,  and  which  serves  to  introduce  the  watei^  « 
into  it  after  it  has  passed  through  the  pipe  mm.  jp  is  a' 
cock  by  which  the  boiling  water  may  be  drawn  out,  and 
f'is  a  similar  one,  by  which  the  apparatus  may  be  emp- 
tied when  required.     F  G  are  the  feet  which  support  the 

apparatus. 

Use  of  the  Calorimeter. 

Wlien  it  IS  used  to  determine  the  space  of  time  nece^- 
sary  for  different  kinds  of  fuel  to  disengage  an  equal 
portion  of  heat,  the  reservoir  £  is  filled  with  water.  It 
passes  through  the  pipe  o  o,  rises  in  the  pipe  m  m,  and 
enters  through  the  canal  n  n  into  the  ease  A  B  C  D.  Ab 
much  water  i&  poured  in  as  is  necessary  to  fiU  the  case, . 
and  which  may  be  easily  ascertained,  since  it  does  not 
then  descend  below  the  line  tu^  which  is  the  most  ele- 
vated point  of  the  water  in  the  apparatus;  and  its  teoi-* 
perature  is  taken  by  means  of  a  thermometer.  A  quan«> 
tity  of  fuel,  sufficient  for  the  experiment,  (wood  cut  into 
small  pieces  for  instance  y)  is  then  placed  upon  the  grate 
€d\  rvhi:n  it  ia  lighted  the  upp&r  opening  of  the  stove  Hi 

b 


or  Apparatus  ft/t  dekmumn^  the  Dtgrte  if  Heat,    4 1  $ 

is  closed  with  •tbe'^stoppery  and  it  should  be  noted  how 
much  tinoe  is  required  for  the  water  to  arrive  at  a  certain 
degree  of  heat ;  for  example,  till  it  boils ;  this  may  be 
done  by  means  of  a  thermometer.  The  fire  is  then  taken 
out»  and  the  water  and  the  stove  are  left  to  cool  ti)l  they 
return  to  their  first  temperature,  when  the  operation 
commenced.  Another  kind  of  fuel,  such  as  pit-*coal  or 
turf,  is  then  placed  on  the  grate,  the  fire  is  lighted,  and 
proceeded  with  as  before.  The  degree  of  facility  «with 
which  the  hea(  is  disengaged  from  the  combustible  is 
shewn  by  comparing  the  length  of  time  required  l^y  the  , 
two  experiments. 

To  find  the  difference  in  the  quantity  or  weight  of  va- 
rious kinds  of  fuel  proper  to  produce  this  equality  of 
temperature,  a  sufficient  quantity  of  one  kind  of  fuel 
(a  piece  of  wood  for  example,  and  we  will  suppose  it  a 
cubic  foot)  must  be  placed  in  the  stove,  and  lighted,  the 
apparatus  being  previously  filled  with  water,  and  its  tem- 
perature noted.  The  thermometer  asceitains  the  instant 
at  which  the  water  boib.  The  fire  is  then  extinguished, 
what  remains  of  the  combustible  is  taken  out  of  the  grate, 
and  when  the  whole  has  returned  to  its  first  temperature 
the  process  is  repeated  with  another  kind  of  fuel. 

If  the  different  quantities  of  fuel  employed  ^re  com- 
pared at  the  end  of  the  operation,^  and'arc  estimated  at  a 
mean  price,  it  will  be  easy  to  determine  which  is  most 
advantageous.  I  shall  farther  observe,'  that  the  pipe  m 
may  be  constructed  of  wood  ;  but  if  it  be  made  of  iron 
or  copper  it  should  be  surrounded  by  a  covering  of  seve-  - 
.  ral  leaves  of  paper,  disposed  one  upon  the  bthec ;  by  this 
means  less  heat  is  lost. 

The  pipes  k  k  and  m  vi  may  be  lengtliened  at  will,  be- 
pause  still  much  heat  escapes  at  the  opening  /. 

H  h  h  2  Tills 


420  On  fiuiking  Twfinio  Charcoal.  * 

This  apparatus  will  serve  for  various  purposes,  such  as 
to  boil  water  at  a  little  expense.  It  is  very  useful  in  do- 
mestic economy.  To  render  its  dSoct  complete,  the 
smoke,  or  rather  the  burnt  air,  should  be  deprived  as 
much  as  possible  of  its  caloric,  which  ought  to  be  en- 
tirely employed  in  augmenting  gradually  the  tempera- 
ture of  the  water  which  envelopes  the  chimney.  This 
air  thus  cooled,  being  heavier  than  that  of  the  atmo- 
sphere, determines  in  the  furnace  the  current  of  air^ 
which  can  only  be  obtained  in  upright  chimnies  by  saori«> 
iicing  a  very  considerable  quantity  of  heat.  Conse- 
quently it  is  best  to  make  the  chimney  as  long  as  the 
height  of  the  apartment  will  permit. 


On  viaking  Turf  into  Cfiarcoal,    By  M,  Platel, 
(Concluded  from  Page  375.) 

xN  an  apparatus  disposed  9&  1  have  described,  I  put 
more  than  five  and  twenty  kilogrammes  of  dry  wood,  to 
obtain  a  perfect  idea  of  its  advantages,  ^nd  the  following 
were  the  results. 

After  the  gas  had  been  disengaged  with  turf  of  a  good 
quality,  obtained  by  pressure,  it  inflamed  with  vehe- 
mence, and  in  about  an  hour  furnished  a  quantity  of  ra- 
diant heat,  so  considerable  that  the  openings  of  them- 
selves, without  any  addition  of  combustible  matter,  were 
able  (o  continue  the  operation,  producing  in'  the  end  per. 
feet  homogeneous  charcoal;  and  I  own  (  was  highly 
pleased  with  this  sight. 

Indeed,  how  cri^n  one  see  without  admiration  a  combus- 
tible substs\nce  burn  itself,  saving  at  the  same  time  the 

half 
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Ibalf  of  a  similar  combustible  which  must  have  been  used, 
to  produce  an  equal  quantity  of  charcoal  *. 

I  must  not  omjfc  to  speak  of  the  use  of  pressed  turf  for 
economical  purposes;  for  instance,  experience  has  proved 
to  jue,  that  turf  of  a  good  quality,  which  has  been 
pressed  and  well  dried,  is  capable  of  producing  quan- 
tities of  Jieat  in  the  following  cases. 

Five  or  six  parts  of  turf  are  equal  to  four  of  wood,  ad* 
mitting  that  the  fire-places  admit  the  air  freely ;  there  is 
therefore  a  great  advantage  in  burning  turf  that  has  not 
been  pressed,  since  it  produces  from  two  to  three^  fmd 
even  four,  times  as  much  as  wood ;  and  if  we  ccmsider 
die  vahie  of  these  two  combustibles,  we  shall  see  that  for 
the  same  expense  we  can  burn  three  tiqaei  as  much  turf 
as  wood. 

But  the  public  will  not  employ  this  economical  me^ 
thod,  alledging  that  turf  has  a  disagreeable  smell  f,  and 
that  it  heats  slowly. 

All  these  difficulties  will  vanish,  if  the  furnaces  are 
constructed  soivething  like  those  which  are  used  in  Eng- 
land to  burn  coak,  or  charcoal  more  or  less  pure ;  and^ 
'  I  must  add,  that  I  have  known  persons  who  were  pre- 
judiced against  innovations,  congratulate  themselves  on 
having  made  a  trial  of  this  method  of  constructing  fur- 
naces, for  the  sake  of  making  use  of  a  combustible  which 
formerly  they  hardly  condcsceudf^d  to  notice.  (See  Figs. 
5  and  6,  Plate  XV.) 

Turf  does  not  always  yield  the  same  quantity  of  char- 
coal, and  consequently  the  quantity  of  ashes  will  vary 

*,  We  ought  not  to  neglect  to  acknowledge  the  thanks  due  \p  M. 
ile  Jean  for  ihe  method  he  has  published  for  the  extraction  and  pro- 
piraiion  of  turf  as  used  in  Holland ;  there  is  no  doubt  of  the  supeii* 
'  fprity  of  this  method. 

^  This  stuell  only  exists  in  unprepared  turf, 

accordingly. 
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irdi«gly.  I  have  leen  turf  produce  from  0,38  t^Of49 
ef  charcoal,  which  by  iDdneration  yidded  from  0,n  IQ 
0,18  of  Bifaes.  ^ 

I  do  HOC  speak  of  a  certain  kind  which  has  yidded  me 
0,50  of  ashes,  because  from  that  0,50  moal  be  apb* 
tracted  0,35  of  ferruginous  earth  which  they  ooncai&» 

The  turf  employed  in  my  works,  after  a  SQCcessfid 
eperation,  yielded  from  0,38  to  0,42  of  charcoal,  pro- 
ducing by  incioeration  from  0,13  to  0,16  of  ashes ;  but  I 
Miete  that,  considering  the  sanng  occasioned  by  die 
gas^  we  might  by  some  trifling  improvements  raise  the 
4)\iaAtity  of  charcoal  to  0,50.  The  quantity  of  chaicnal 
|>rodiiced  by  good  turf  may  be  looked  upon  as  very  con* 
stderable,  particularly  wlien  it  is  compared  with  that 
produced  by  sound  wood.  Fifty  kilograms  of  the  wood 
of  oak  therefore  separated  from  its  sap,  and  fifty  years 
eld,  on  a  trial,  will  be  found,  with  the  help  of  beat,  to 
furnish  from  0,20  to  Q,21  of  charcoal,  and  0,Qe  to  f^Oi 
0f  ashes» 

In  a  wordy  three  parts  of  turf  when  pressed,  or  of  a 
good  quality,  and  a  fourth  part  of  wood  that  burns 
briskly,  is  sufficient  for  burning  brickk,  tiles,  and  com- 
pnoD  earthen-ware  ;  and  experience  has  assured  me,  that 
the  earthen-ware  is  equal  to  any  that  is  made  for  domes- 
lije  purposes. 

To  obtaii)  tiiesc  results,  I  constructed  a  furnace  such 
as  I  have  described. 

The  preparation  of  the  paste  for  tlie  different  kinds 
of  earthen -ware  must  not  be  forgotten,  since  it  forms  the 
base  of  mv  work. 

I  have  mentioned  above,  that  the  oily  products  ob- 
.taiued  in  any  condenser  whatever  may  be  rendered  useful. 

These  products  are  often  divided  into  two  beds :  the 
first  is  water  slightly  charged  with  oil,  andxonuining 

acetouf 
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Bcetousftcidy  or  acetic;  the  second  is  black  cni»  hiavyg. 
acrid,  very  penetrating,  ropy  like  tar,  and  difficMltly 
soluble.  It  may  be  put  .to  various  uses,  as  for  ifistanee^ 
to  oil  coarse  machinery,  owiag  to  tl^  veget^bl^  acid  iH 
retains ;  and  in  this  case  the  two  substances  mixed  ao4 
aeparated  from  a  part  of  \k^  phlegm  may  be  used« 

The  rectification  of  ihqse  oils  furnishes  a  certain  qvaii* 
City  of  acid,by  the  aid  of  which  I  have  prepare^  tlie  soloiiaA 
of  iron  called  by  the  workmen  iron  liquor ;  but  it  is  pro* 
per  to  add  a  little  concentrated  acetous  acnd,  to  preveut 
the  iron  from  precipitating  in  an  oxyd.  By  ^  simiiar 
solution,  and  a  particular  method,  I  have  made  patterns 
j^f  black  upon  pieces  of  woollen,  cotton,  and  silk«  not 
inferior  to  any  common  black;  I  could  even  produce  a 
Very  fine  nankeen  colour.  The  Indian  buffs  might 
be  made  with  this  acid^  by  thickening  these,  colours 
with  starch  or  gum,  according  to  their  quality  and 
shade  ♦* 

'  In  shott,  I  am  persuaded  that  it  is  possible  to  oxydate 
copper  with  this  acid,  which  acid  is  perhaps  less  plentifal 
in  turf  than  wood. 

To  procure  that  transformation  of  copper  called 
verdegris,  the  pulp  of  a  particular  kind  of  cyder-apple, 
which  is  in  all  Normandy  thought  useless,  may  be  used ; 
it  must  be  tempered,  as  soon  as  it  is  made,  with  bad 
sour  cyder,  in  order  to  bring  it  to  a  proper  degree  of 
acidity*  Then  the  plates  of  copper  are  put  with  this 
pulp,  layer  upon  layer,  in  earthen  pots  or  tittle  casks ; 
(he  oxy dated  plates  are  washed  in  about  a  month. with 

• 

*  What  I  have  said  respecting  iron  dissolved  in  acetous  acid  maj  be 
extended  to  the  iiw  of  empyrcumaiic  oil  in  dyein,^  woollens,  ficc.  and 
i0  Blanj  other  procesdts  loo  lonj  to  be  enunneraied. 

the 
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the  dcid,  and  tbe  operation  is  compacted  according^  fcF 
the  method  prescribed  by  M.  Chaptal  *. 

It  is  to  M.  Lefibure  that  I  owe  the  first  idea  of  using 
the  pnip  of  apples  in  the  preparation  of  acetate  of 
copper. 

If  tbe  facts  related  in  this  liiemoif  prove  intefresting  tor 
science,  and  of  some  use  to  such  a^  may  think  proper  ta 
try  tbem,  all  that  1  desire  will  be  accomplished  f. 

Explanation  of  Plate  XV. 

Figs.  !  and  2,  a  front-view^  or  elevation  of  the  furrfaccf, 
and  Fig.  3  the  plan.  QQ  the  roof.  M  M  tbe  chimney^ 
the  form  of  which  may  be  varied.  B  B  B  B  ci'rcles  of  iron 
with  pins,  as  at  H  H.  L  L  small  ventilators,  to  acce- 
lerate at  will  the  combustion  in  the  fdrnacc.  q  the  dooi' 
%o  the  furnace.  K  the  ash-hole,  formed  suihcthing  like  ar 
Cone  placed  horia^ontally .  A  a  the  tubes  that  convey  the  > 
gas  proceeding  from  the  thermolampe  into  the  condenser. 
£  t  keys  to  prevent  the  external  air  from  communicating 
with  the  charcoal  while  warm.  Cc  tubes  serving  to  re- 
convey  the  uncondensed  gas  into  the  fire-place.  V  f 
condenseris  employed  occasidnalTy.  F  a  stone  hollow- 
ed out  and  covered  over.   /  a  tub  or  cask.    S  S  re-' 

*  The  fruiu  of  a  number  of  wild  plapts  may  be  rendered  useful  inr 
this  way;  ^ch  m  the  sloe,  or pnmiis  spinosa  of  Linnams.  When  they 
have  been  bruised  they  form  a  pulp,  which  will  oxydate  copper,  being 
washed  after  a  month's  draining  \\-iih  the  above-mentioned  acid. 

t  On  the  very  day  ttiat  this  memoir  was  presented,  I  was  informed 
by  M.  Vauqneiin,  that  M«  Lebon,  an  engineer,  hada|)plied  to  the  car« 
bonisation  of  wood  a  process  nearly  similar  to  mine;  and  I  shall  merely 
perform  an  act  of  justice  in  agreehig  with  M.  Vauquelin,  tliat  no  ap- 
paiatus  could  be  belter  contrived  than  M.  Lsbon's ;  and  in  this  ifK. 
stance  he  has  shewn  himself  to  be  a  man  of  such  ingenuity  as  to  com<^ 
niand  the  adniiratioa  of  philosophers. 

•    present 
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present  the  qbcks  or  pliigs  at  which  the  distilled  liquors 
are  taken  out.  .    "        . 

Fig*  2  the  thermoIaiJ)pic  or  carbonising  apparatus. 
A  a  tubes  proceeding  from  tlie  furnace.  B  the  hbok  re- 
taining the  part  that  opens  on  the  side  where  the  bricfc^^ 
work  has  a  door  composed  of  dry  bricks^  which  .ire 
placed  and  withdrawn  at  each  operation. 

Fig.  4  view  of  one  end  6^  the  apparatus. 

The  dotted  lides  in  all  the  figiiuss  mpteM  the  hiddoft 
^arts. 

Fig.  5  ari  inner  view  of  the  furnace  prepared  for  burn- 
ing Rirf  and  its  charcoal :  by.  this  construction  the  disa- 
greeable properties  of  the  turf  are  avoid^;    A  the  frame 
of  the  furnace.    B  i  plate  of  metal  rising  and  falling  by 
the  bcilp  of  two  lateral  grooves,  and  by  means  of  two 
topper  butions  shewn  at  C  C.    E  the  back  part,  formed 
of  a  cast  iron  plate,  inclihed  towards  the  upper  part.    D  D 
the  chimney.     F  F  are  sidtes,  forming  with  thfe  bottbm  ait 
angle  of  1 35**.     G  the  grate :  by  thi%  construction  the 
combustible  turf  is  isolatetd,  which  only  requires  a  strong 
fcurrent  of  air  to  make  it  burn.     H  shews  the  length  of 
tlje  bottom  of  the  box,  formed  like  the  other  parti  of  cast 
iron.     I  the  ash-hole,  with  the  bottom  a  little  hollowed 
towards  the  back,  which  gives  it  more  depth;     KKK 
rollers  on  which  the!  ash-hole  moves.  # 

Fig:  6  a  vertical  section  of  the  furnace  and  chitnney. 
A  the  frame.  B  the  front  plate,  or  regulator  of  the  com- 
bustion. E  the  cast-iron  back,  bent  so  as  to  leave  but 
one  Opening  for  the  smokef  four  inches  wide  and  sixteen 
long,  or  fourtt^n  at  least. 

it  must  faci  observed,  that  this  plate  does  not  reach  to 
the  top,  and  that  its  line  is  continued  along  the  dry 
bricks,  to  facilitote  their  removal.  G  shews  the  form  of 
th«  fire-plaee  where  the  turf  or  charcoal  is  put. 

Vol.  IX.— Second  Series.  I  i  1  Extract 
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Sxtraetfnm  a  Memoir  on  Sulphuric  Acid^  trad  to  Ma 
PAjflomatic  Society  at  Berlin. 


From  the  Ann  ales  de  Chimie. 
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HE  olj^ect  of  this  memmr  is  ta  detarmtne  the  respec- 
tive quantities  of  the  elements  of  sulphuric  acid  and  of 
the  sulphate  of  barytes.  It  recite?  the  analyses  that 
have  been  made  of  these  substances  by  the  undermen- 
tioned chemists. 

Sulphuric  acid  is  formed ,  according  to 

Lavoisier.       Bertholet. 


Of  sulphur 
Of  oxygen 

Of  sulphur 
Of  oxygen 


-  0.69    -    . 

-  0.31     -    - 


0.72    - 


Chenevix.    Tromsdorf. 

-  51. SO     -     •  70.00     - 

-  38.50     •     .  30.00     . 


Thenarc^ 

-  5S.5€ 

-  44.44 

Richter^ 

-  42.05 

-  57.M 


Bucholz. 

Of  sulphur    •     -    -     42.05 
Of  oxygen    -    -    .    57.05 

From  the  above  results^  we  see,  that  the  analyses  of 
Messrs.  Richter  and  Bucholz,  though  produced  by  dtf^ 
ferent  processes,  are  those  which  are  nearest  alike,  and 
consequently  they  are  most  to  be  relied  upon. 

M.  Klaproth,  howiever,  thought  it  proper  to  ascertaifa, 
by  his  own  experiments,  the  respective  quantities  of  the 
elements  of  sulphuric  acid,  that  he  might  enable  himself 
idfterwards  to  apply  the  results  with  more  certainty  to  the 
analysis  of  pyrites  or  metallic  sulphureU.  To  attain  this 
object,  he  has,  like  his  predecessors,  made  use  of  niti^ic 
acid  and  .carbonated  barytes :  the  proportions  of  the  ele- 

meats 
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fnenta  in  the  latter  have  been  fonnerly  ascertained  in  the 
first  volume  of  M.  Klaproth's  work :  they  are  78  of  ba^* 
rytes  and  22  of  carbonic  acid. 

But  M.  Bucholz  having  since  asserted,  that  there  is  in  thii 
salt  19  of  barytes  and  21  of  carbonic  acid,  M.  Klaprolh 
has  repeated  his  analysis  once  more ;  and  notwithstand« 
iiig  alt  his  care,  he  has  found  the  proportions  to  be  the 
same  as  before.  It  is  thus  that  M.  Bucholz  admits  but 
fS  of  carbonic  acid  in  strontian,  while  M.  Klaprotb  has 
found  30  in  all  the  analyses  which  he  has  made  of  this 
substance. 

The  results  obtained  from  the  analyses  of  sulphate  of 
barytes  made  by  divers  chemists  are  no  less  various. 

It  is  composed  according  to 

Fourcroy.         Clement  and  Deswmes. 
Of  barytes    .    -     66.00    .     -    -    •    67.82 
Of  sulphuric  acid  34.00    ...    -    32.18 

« 

Thenard.        Chenevix.        Kirwan. 
Of  barytes   -    -    74.82    -    -    76.50    -    -    67.00 
Of  sulphuric  acid  25.18     -    -    23.50    -    -    S3.0Q 

Richter.  Bucholz. 

Of  barytes    -    -     69.00    -    -    67.00 
Of  sulphuric  acid    31.00    -    -     33.00 

If  the  analyses  of  Messrs.  Chenevix  and  Thenard  be 
excepted,  we  see  that  all  the  rest  very  nearly  resemble 
each  other ;  and  if  we  take  the  mean,  that  of  Kirwaii 
will  be  nearest  to  the  truth  ;  for  which  reason  M.  Klap* 
roth  has  adopted  it. 

It  is  here  necessary  to  shew  the  means  employed  by 
M.  Klaprotb  in  his  researches:  he  introduced  200  grains 
of  pure  sulphur  and  8  ounces  of  pure  nitric  acid  into  a 
retort;  the  acid  having  a  specific  gravity  of  1.320,  he 

I  i  i  2  distilled 
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4i6(!IIed  it|  till  about  thr^  quarts  h^d  passed  into  |I^  tA? 
cipieo^.  The  produce  of  the  distiliadoa  was  put  a^aiii 
into  the  retort,  and  distilled  a  second  time;  be  ti)eil 
added  9  ounces  of  acidi  and  recommenced  tb^i  distiUa- 
tion  of  the  wholfd. 

'i/L  Klaproth  has  found  that  the  uif burnt  $i|]phaf 
weighed  48  grains  and  a  half  ^  he  bad  therefore  \Sl  cqd^ 
verled  into  sulphuric  acid.  The  produce,  (jijuted  with  q; 
certaiQ.  qu4ntity  of  water,  was  mixpd  with  muriate  of 
l^arjtes,  till  np  more  precipitate  was  produced  in  thq 
liquor.  The  sulphate  Qf  barytes,  itben  well  wadbed  ap4 
dried,  weighed  1109  grains^  l)ui  when  calpioed  i^  a 
platina  crucible  its  weight  %yas  reduced  to  1082  grains. 

To  ascertain  the  proportions  qf  the  constituent  princir 
pies  of  concrete  sulphuric  apid,  M.  Klaproth  took  JOQ 
graiTis  of  sulphuric  acid  highly  concentrated,  the  weight 
qf  which  was  1.850;  he  diluted  it  with  fifteen  pafts  of 
water,  and  poured  into  it  some  muriate  of  barytes,  Cilj 
it  ceased  lo  form  a  precipitate.  The  sulphate  of  barytes^ 
carefully  washed  and  dried^  weighed  225  graiqs.  The 
fcsttlt  from  these  facts  is,  first,  that  100  parts  of  sulphuric 
acid,  of  the  specific  gravity  of  1 .850,  are  composed 

Of  concrete  acid     -    74.04     or  of  sulphur    -     3|.05 
and  of  water    -    -    -     25.06     oxygen  -    .    -    42.09 

watcf      -     -     .     25.06 

Secondly,  that  )00  parts  of  concrete  acjd  are  forrof><^ 
Of  sulphur     ------     42.03 

Of  oxygen      --.--*     57.07 

Thirdly,  that  100  parts  of  calcined  sulphate  of  barytes 
contain 

Barytes     •-..-..    67.00 
Sulphur      -------     14.00 

0.xygen     ^^...--.19.00 

Memoir 


}lefnoif  pn  the  Depo^npositton  of  fVaiO',  and  of  the  Bodk$ 
which  it  holds  t)}  Solution  by  the  Aid  qf  Gqioqmp  EUc* 
fricity.    By  C.  J.  T.  de  Grotthus, 

(Concluded  firpm  Page  370.) 

CHAPTER  H. 

Theory  of  the  Pecompositim  qf  Liquids  by  Gahanic 

filectricity, 

§  II.  -X  HE  d/scompositioq  of  water  by  the  electromo- 
tive apparatus  has  for  a  long  time  exercised  tbe  sagacity 
pf  chepiists  and  philosophers,  to^wfaom  this  phenoqieBoa 
presented  a  probliSQi  difficult  to  resolvei  so  as  tp  rocoo* 
pie  it  with  the  theory  relative  to  tbe  nature  of  water.  It 
yfgs  necessary  first  to  ascertain  whether  the  two  products 
^X  the  two  Galvanic  poles  proceed  from  one  and  the 
satme  molecule  of  water,  or  from  two  difTerent  molecules ; 
find  in  the  latter  pase  it  was  asked,  what  becomes  of  the 
l^ydrpgen  ^t  the  place  where  nothing  but  oxygen  ia 
perpeived ;  and  again,  what  becomes  of  the  oxyg^en  at 
the  pUu^e  where  hydrogen  alone  manifests  itself? 

§  1Q«  The  column  of  Volta,  which  immortalizes  the 
genius  (rf*  its  inventor,  is  an  electric  magnet,  of  which 
jBacb  element,  (that  is  to  say,  each  pair  of  disks,)  pos» 
lesses  its  positive  and  its  negative  pole.  The  considera^ 
tion  of  this  polarity  has  suggested  to  me  the  idea,  that  a 
similar  polarity  might  perhaps  establish  itself  between  the 
jslementary  molecules  of  the  water,  solicited  by  the  same 
electric  agent ;  and  I  confess  that  this  seemed  to  me  a 
ray  of  light. 

§17.  Let  us  suppose  then,  that  at  the  moment  of  the 
incipient  separation  of  the  hydrogen  and  oxygeny  there, 
takes  pl^ce  in  these  two  bodies,  whether  by  the  contact 

or 
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or  by  the  friction  of  the  one  against  the  other,  a  division 
is  their  natural  electricity,  so  that  the  first  acquires  the 
positive  and  the  second  the  negative  state ;  it  follows  that 
the  pole  from  which  incessantly  issues  the  i-e^nous  elec* 
tricity,  will  attract  the  hydrogen,  and  repel  die  oxjgen« 
whilst  the  pole  endowed  with  the  vitreous  electricity  will 
attract  the  oxygen,  and  repel  the  hydrogen  *.  Thus, 
wheo  the  Galvanic  current  traverses  a  quantity  of  water, 
each  of  the  two  component  principles  of  this  liquid  is 
solicited  by  an  attractive  and  by  a  repulsive  force,  whose 
centres  of  action  are  in  reciprocal  opposition,  and  which, 
acting  in  the  same  direction,  determine  the  decomposi* 
tiOn  of  the  water. 

-  4  ^S*  The  action  of  each  force  with  respect  to  a  mole« 
cole  6f  water  situated  in  the  line  of  the  Galvanic  current^ 
is  in  the  inverse  ratio  of  the  squares  of  the  distances  at 
which  it  is  exerted*  But  since  the  distance  of  any  mole^ 
odles  j^laced  between  the  twQ  centres  of  action,  can  never 
diminish  relatively  to  the  one  without  increasing,  in  pro* 
]^ortvon  to  this  diminution,  relatively  to  the  other,  each 
of  the  elements  of  such  molecule  is  solicited  by  a  con^ 
stant  force  which  results  from  the  attractive  and  from  the 
repulsive  force  t- 

'  The  effect  of  the  repulsion,  though  actually  existing, 
is  not  sensible  on  account  of  the  reciprocal  action  of  the 
elementary  molecules  in  contact,  whence  results  a  re* 
combination  of  those  which  the  Galvanic  poles  repel,- 

'  ^  C(»ntidering  the  diversity  nf  the  suhttsncet  depotited  at  the  ncga* 
tlve  pole,  it  .would  be  more  simple^  and  perhapi  more  just,  to  admit 
only  an  attractive  and  a  repul&ive  force  acting  upon  the  oxygen^  with* 
oat  auribttting  any  to  the  poles  with  regard  lo  the  hydrogen. 

'  t  I  iupposc  each  force  to  have  the  same  intensity,  which  must  ac« 
taalf V  be  the  case,  since  neither  of  the  poles  of  the  electroihottve  ap 
pamtUs  can  acquiie  electricity  but  at  the  expense  of  the  other. 

4  19. 
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^19.  Let  us  now  consider  a  certain  quantity  of  water,- 
composed  of  oxygen,  represented  by  the  negative  s]gn(— -r) 
and  hydrogen  marked  by  the  positive  sign  (-f-),  S€0 
Fig,  7,  Plate  XV,  At  the  moment  when  a  Galvanic  cur- 
rent is  established  in  this  water,  the  electric  polarity  ma- 
nifests itself  between  its  elementary  molecules,  in  such  a 
manner  that  these  shall  seem  to  constitute  the  complement 
pf  the  pik  in  action.  At  the  same  time  all  the  molecules 
of  oxygen,  situated  in  the  line  of  the  current,  will  bavo 
a  tendency  to  move  towards  the  positive  pole,  while  .all 
the  molecules  of  hydrogen  situated  in  the  same  line  will 
tend  to  arrive  at  the  negative  pole. 

Hence  it  results,  that  when  the  molecule  of  water, 
represented  by  o  //,  yields  its  oxygen  o  to  the  vitreous 
fluid  of  the  wire  +,  its  hydrogen  h  is  immediately  re^ox- 
y genated  by  the  arrival  of  another  molecule  of  oxygen  o^ 
of  which  the  hydrogen  h^  recombines  with  r,  &c.  &c. 
The  same  circumstance  takes  place,  but  in  a  contrary 
sense,  with  respect  to  the  molecule  of  water  Q.P,  wlucb^ 
as  it  yields  its  hydrogen  Q  to  the  resinous  fluid  of  the 
wire  — ,  is  immediately  rehydrogenated  by  the  arrival  of 
the  molecule  X ;  and  this  successive  decomposition  and 
recombination  of  the  elements  of  water  will  continue  till 
it  is  completely  decomposed. 

§  20.  It  is  evident  that,  in  the  w}K}le  of  this  operation, 
the  molecules  of  water  situated  at  the  extremities  of  tbe 
conducting  wires  will  alone  be  decomposed,  whilst  all 
those  intermediately  placed  will  exchange  reciprocally 
and  alternately  their  component  principles  without  cbang*. 
ing  their  nature.  Hence,  I  conclude,  that  if  it  w^e 
possible  to  establish  a  current  of  Galvanic  electricity  ta 
water,  so  as  to  describe  in  it  a  perfectly  circular  line,  all 
the  molecules  of  the  liquid  situated  iu  this  circle  would 
be  decomposed  and  at  the  same  instant  recpmposed; 

whence 
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whence  it  follows^  thai  diisr  watefi  tboidgh  uncfergoin^ 
the  efieet  of  the  Galtanic  section,  wotikl  still  aHvays  f6- 
maia  water. 

§  21.  Haying  expo^  liquids  confained  in  ivio  or  morer 
iressdls  to  tbe  action  of  the  eleetromotivif  apparatus,  t 
pereeired  the  polarity  at  the  e^rtremities  of  the  c6etaHrc 
irires,  which  served  to  establish  the  cofnmunication  be- 
tween the  liquid  contained  in  each  vessei.  (See  Fig.  8«/ 
Thus,  when  the  ressels  contained  acetater  of  lead  dis- 
solved in  water,  t  obtained  oxygcfn  at  the  extremities,' 
a  and  c,  whilst  the  regetatioBs  already  described  took 
rise  at  the  extremities  b  and  d  *. 

Having  brought  the  vessels  close  to  each  other,  and 
shortened  the  dimensions  of  the  wire'  b  and  c  as  taxxch  atf 
it  was  possible  fbr  me  to  do,  the  electric  polarity  never- 
theless manifested  itself  distinctly ;  and  her«,  if  t^e  imir- 
gine  the  same  wire  infinitehf  smally  the  mind  can  con-' 
ceive  how  the  molecules  71  and  p  will  unite  and  regenerate 
tbe  body  which  at  first  was  decomposed. 

§  M,  The  theory  of  the  decompositiorr  of  the  wat'fcr 
which  i  have  just  laid  dotrn,  leads  me  to  draw  some  in- 
ferences. 

a.  Tha  proportion  of  hydrogen  cannot  be  increased  irf 
that  part  of  the  water  Which  is  next  to  the  positive  pole, 
since  the  oxygen  of  the  whole  quantity  of  liquid,  tra-' 
versed  by  the  Galvanic  current,  tends  to  move  towards 
this  point,  whilst  the  hydrogen  tend^  to  remove  from  it. 

b.  An  oxygenation  in  the  pait  of  tbe  water  whicMur- 
rounds  the  negative  pole  is  equally  impossible,*  since  the' 

*  I  kive  comnuinieated  jjof  aienoir  to  M.  Motichinc*'  This  Mm 
dicmiu  i«ld  mc  ihai  be  bad  obtaioe^  a  ttaiiklr  letult  in  cxamiRiof 
ibe  gases  which  are  diaen|^ged  when  the  vessels  obntain  only  waier./ 
The  extremities  a  and  c  gave  biin  the  oxygea  gsis»  ^ii^  ihc  hydfoges 
gas  wu  evolved  froni  the  extremities  J>  ajMl  i. 
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bydrogen  is  constantly  attracted  to  it,  while  the  oxygen 
is  repelled  from  it     (See  §  9.) 

c.  Even  though  the  component  principles  of  Mratef 
were' susceptible  of  any  other  proportion  of  combination 
than  that  which  constitutes  water,  this  would  no  less  be 
decomposed  in  the  manner  described  ;  but  there  would  be 
neither  oxygenation,  nor  hydrogenation,  nor  acidity^ 
noi:  alkalinity  in  any  part< 

§  23«  Tht  production  of  an  acid  at  th^  positive  pole^ 
and  that  of  an  alkali  at  the  negative  *,  in  watei',  acted 
upon  by  Galvanic  electricity,  give  additional  support  to 
the  theory  proposed ;  for,  according  to  analogy,  the  first 
must  be  attributed  to  an  oxygenation,  and  the  second  to 
the  presence  of  hydrogen  f-     (See  §  9.) 

My  apparatus  having  remained  several  days  in  action^ 
the  cloths  moistened  with  a  solution  of  muriate  of  sodsL 
were  covered  in  different  places  with  a  saline  efHores-* 
ccnce,  which  was  nothing  more  than  soda  combined  with 
carbonic  acid,  which  it  had  absorbed  from  the  air. 

§  2-14  The  polaric  arrangement,  such  as  it  exists  in  the 
elementary  molecules  of  the  water  tfatersed  by  the  Gal* 
ranic  current,  must  be  equally  established  among  th<5 
elementary  molecules  of  any  other  liquid  body,  provided 
they  be  actuated  by  the  same  forces.  In  the  metallic 
solutions  the  electric  polarity  takes  place  between  the 
eleillents  of  the  oxyd,  of  which  the  oxygen  passes  to  the 

^  The  tincture  of  turnsole^  traversed  by  ihe  Galvanic  current,  he- 
tomes  red  round  the  positive  pole,  and  re-assumes  the  blue  colour 
when  the  respective  position  of  the  two  poles  is  changed  ;  but, these 
effects  may  be  explained  by  the  action  of  the  oxygen  and  of  the  hy-* 
drogen,  at  Uie  monieut  of  their  developemcnt  upon  the  colouring  mat« 
ier^  b<2t  are  not  sufficient  to  prove  the  presence  of  acidiiy  and  of  a]« 
kalinity. 

t  Hydrogen  if  one  of  the  constituent  parts  of  volaiile  alkali,  and 
oxygen  enters  hito  the  composition  of  all  the  acids  with  the  nature  pf 
which  we  afe  acquainted. 
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positive  pole,  and  tbe  meuUic  particles  which  it  held  In 
solution;  but  being  decoa^K)sed|  whether  by  this  re* 
action  or  by  the  electric  power^  the  revification  no  longer 
takes  place. 

§  25.  I  filled  a  curved  tube  with  two  different  metsUie 
solutions  in  such  a  manner  that  each  of  them,  without 
being  mixed  with  the  other,  occupied  one  half  of  the 
tube,  and  that  they  had  a  single  point  of  contact  in  tbe 
middle  \  When  thq  two  liquids  thus  arranged  were  ex- 
posed to  the  action  of  the  Galvanic  current,  and  tbe 
negative  pok  plunged  sometimes  into  the  one>  sometimes 
into  the  other,  it  was  always  lined  with  revifified  metal 
in  the  solution  in  which  it  was  in^mersed. 

If  we  knew  any  other  substance  besides  oxygen  that 
could  be  actuated  by  tbe  positive  pole,  we  might  repeat 
the  same  experiment  with  regard  to  it  An  analogous 
result  would  then  evidently  prove  that  the  decomposition 
•f  water  by  means  of  Galvanic  electricity  is  efiected 
with  relation  to  two  ditfQrent.  molecules;  an  opinioii 
which  is  generally  admitted,  aud  conformable  to  the 
theory  which  I  venture  to  submit  to  the  examination  of 
the  learned.. 

Tbe  admirable  simplicity  of  tlie  lavr  which  governs  this 
phenomenon,  we  observe  also  with  astonishment  in  tbe 
Jaw  of  the  universe.  Nature  can  neither  create  nor  de-^ 
stroy^  for  the  number  of  bodies  is  never  either  augmented 
pr  diminished  ;  but  all,  without  exception,  are  subject  to 
the  mutual  inte^xhange  oi  their  ele^nenis;  and  when  we 
contemplate  the  wonderful  effects  of  electricity,  which 
frequently  acts  in  secret,  though  dif&ised  throughput  the 
universe,  we  cannot  hesitate  to  acknowledge  in  it  one  of 
the  most  powerful  agents  in  the  grand  operations  of  nature. 

*  This  may  easily  be  efiiectcd  by  employing  two  soluiions  of  dTf* 
iereat  colounii.  foT'esaipple,  of  aoctate  of  lead  and  of  oitraie  of  copper. 
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On  the  Means  of  preserving  Water  in  lang  Voyages ^  ani 
"    '     their  application  to  the  Preservation  of  Wines. 


From  the  Annales  de  Chimxe. 


In 


1S03  M.  Berthollett  communicated  to  the  class  of 
mathematical  and  physical  sciences  of  the  Institute,  the 
result  of  an  experiment  on  the  property  of  charcoal  for 
preserving  water.  Four  months  before,  he  had  filled  two 
casks  with  water,  one  of  which  had  been  burnt  in  the  in* 
side:  the  water  which  it  contained  prored  drinkable, 
and  had  no  bad  taste  ;  that  which  had  been  put  into  the 
cask  not  so  prepared,  was  so  much  spoiled  that  the  smell 
was  insufferable. 

The  Court  Gazette  of  Petersburg,  of  the  30th  of  May 
last,   published  an  account  of  the  success  obtained  by 
.  Captain  Krusenstem  by  this  process. 

He  writes  from  Kamschatka,  July  8,  1805,  to  M. 
Schubert,  of  the  Academy  of  Petersburg,  that  during  his 
at^y  at  Copenhagen  he  met  with  a  journal  where  this 
process  was  described  by  a  French  chemist,  and  that  he 
immediately  burnt  the  inside  of  from  fifty  to  sixty  casks. 

During  his  stay  at  Brazil  M.  Krusentern  proceeded  to 
burn  the  greatest  part  of  his  casks ;  and  for  the  whole  of 
his  voyage,  till  he  arrived  at  the  isles  of  Washington,  the 
water  from  the  burnt  casks  was  always  good.  To  pre- 
serve tbe  salubrious  propehies  of  these  vessels  he  pre- 
ferred suffering  the  inconvenience  arising  from  an  in- 
equality of  ballast  to  filling  them  with  sea-water  as  they 
were  emptied,  (which  is  the  custom  in  ships  of  war,)  be- 
cause it  hastens  tbe  corruption  of  the  fresh  water  which 
is  afterwards  put  into  them.  When  arrived  at  Japan  he 
burnty  as  strongly  as  possible,  all  his  water  casks  without 
exception ;  and  the  soccess  of  this  proceeding  was  still 
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&rther  manifested  duriDg  a  voyage  of  seven  weeks  ti 
K^inschatka. 

*^  Our  water/'  he  says,  ^*  was  constantly  as  pure  and 
good  as  that  from  the  finest  spring ;  thus  we  shall  have 
the  honour  of  Jbeing  the  first  to  put  into  practice  »  procQS 
as  simple  as  it  \%  useful;  and  perhaps  the  French  chemist 
will  learn  our  happy  success  with  pleasure.** 

A  fact  so  important  ought  naturally  to  find  a  place  in 
these  Annates :  this  being  observed  by  one  of  the  editors 
to  M.  Bertl^oUeti  l^e  b^^  addres3ed  th^  following  letter 
to  him. 

^*  As  you  have  signified,  my  dear  colleague,  a  desire  of 
inserting  in  the  *<  Annales  de  Chimie,*'a  note  concerning 
the  experiment  of  M.  Krusenstem,  on  the  process  of  car- 
lionising  the  interior  of  casks  in  order  to  cause  them  to 
preserve  the  water  without  alteration  in  voyages  by  sea, 
I  shall  make  some  observations  on  this  subject,  which  you 
will  use  as  you  shall  think  proper. 

'^  I'he  bed  of  charcoal  acts  in  two  ways:  First,  it  op- 
poses the  dissolution  c^  the  extractive  part  of  the  wood  ; 
second,  it  prevents  the  putrefaction  of  that  which  might 
dissolve  those  portions  of  wood  which  have  escaped  car* 
bonisatioii,  or  which  the  charcoal  has  detached. 

'Mf  we  arc  contented  with  putting  charcoal  into  the 
cask,  or  witli  correcting  the  putrefaction  by  means  of 
filters  containing  powder  of  charcoal,  the  first  effect  will 
not  be  obtained,  and  even  the  second  will  cease  to  be 
produced  at  a  certain  period,  when  the  properties  of 
the.  charcoal  are  exhausted. 

^^  The  process  of  carbonising  the  inside  of  casks  may 
likewise  be  used  with  advantage  for  the  preservation  of 
wines.  Pirst,  the  wine  will  dissolve,  as  water  does,  tlie 
^.StL'active  part  of  the  wood ,  and  its  flavour,  especial!}' 

when 
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mhen  it  has  naturally  no  predominant  one,  will  not  be 
altered  ;  for  this  reason  casks  which  have  been  much  used 
are  preferable  to  such  as  are  newly  made.  Secondly, 
this  extractive  part  probably  favours  the  acid  fermentao 
tion^  which  is  facilitated  in  voyages  by  a  successive  9gU 
tation  and  a  high  temperature :  on  which  account  many 
kinds  of  wine  will  not  bear  either  the  sea  or  long  journeys. 

Wine  when  sufficiently  clarified  improves  in  bottles: 
is  it  not  because  it  is  there  preserved  from  the  extractive 
part  of  wood  ;  and  may  it  not  be  conjectured  that  it 
"would  be  still  more  agreeable  if  preserved  in  casks,  the 
interiors  of  which  have  been  carbonised,  and  which,  by 
that  means,  would  not  only  perform  the  office  of  stone  or 
good  glass,  but,  by  containing  a  large  quantity,  would 
encourage  this  last  fermentation,  which  matures  its  qua- 
lities? 

'*  Spirituous  liquors  likewise  dissolve  the  extract  of 
wood,  Mnd  imbibe  qualities  which  are  esteemed  by  some, 
but  which  others  would  wish  to  avoid :  this  might  per- 
haps be  done  by  using  carbonised  casks.  To  speak  ge- 
nerally, the  casks  which  have  been  thus  prepared  might 
possibly  be  useful  at  all  times  when  it  is  wished  to  pre- 
ferve  liquids  from  the  influence  of  the  extractive  part  of 
wood,  and  even  to  preserve  them  from  the  putrefactioa 
to  which  they  are  always  liable. 

*^  These  prospects  are  perhaps  rather  sanguine ;  and 
they  certaifily  require  the  support  of  experience,  to  as^ 
pertain  their  real  extent  and  utility." 

The  observations  contained  in  this  letter  will  serve  to 
4irect  the  execution  of  this  process,  in  order  to  obtain 
the  full  efiect :  and  chemists  will  see  with  pleasure  the 
developement  of  the  idea  which  the  author  first  commu- 
nicated in  1803,  on  the  application  of  the  same  procesi 
to  the  preservatioa  of  wine9. 
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xTEirRY  Pratt,  of  Birmingham,  in  the  county  of  War- 
wick,  Steel  Toy-maker ;  for  a  new  toast-stand,  or  an 
improvement  on    the  article  commonly  called  cats  or 
dogs,  upon  which  things  are  placed  before  a  fire. 
l)ated  October  2,  1806. 

Robert  Salmon,  of  Woburn,  in  the  county  of  Bed«- 
ford,  Surveyor ;  for  newly-invented  mathcmatic-princi^ 
pled,  safe  and  easy  trusses,  for  the  relief  and  cure  of  rup- 
tures.    Dated  October  2,  1806. 

Wii^LiAM  Cooke,  of  Chute-House,  in  the  county  of 
Wilts,  Gentleman  ;  for  certain  improvements  in  the  coa<- 
Btroction  of  waggons  and  other  carriages  with  more  than 
two  wheels.     Dated  October  2,  1806. 

Ralph  Wedgwood,    of  Charles-street,    Hampstead- 
Koad,  in  the  county  of  Middlesex,  Gentleman  ;  for  an 
apparatus  for  producing  duplicates  of  writings, 
D^ted  October  7,  1806.    ' 

Ralph  Suttok,  of  Macclesfield,  in  the  county  of  Cbes- 
ler.  Brazier  and  Tirf-plate- worker  ;•  for  certain  improve* 
ments  in  an  apparatus  for  cooking,  either  by  steam  ojr 
water.     Dated  October  7,  IS06. 

William  Sampson,  of  Liverpool,  in  the  county  of 
Lancaster,  Millwright ;  for  a  new  discovery  or  invention 
to  be  acted  on  by  the  impulse  of  wind,  in  order  to  work 
mills,  pumps,  and  other  machinery  suitable  to  its  appli- 
cation.     Dated  October  7,  1806. 

Archibald  Jones  and  James  Jones,  of  Mile  End,  in 
the  county  of  Middlesex,  Printers ;  for  a  method  of  dis- 
charging 
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cbargiog  colours  from  shawls  and  oilier  dyed  silks  and 
Bilk  and  worsted  of  every  description,  or  such  part  of 
parts  thereof  as  may  be  required,  for  the  purpose  of  in- 
troducing, by  printing  or  staining^  various  patterns  oa 
such  discharges  or  otherwise. 
Dated  C(ctober  7,  1806, 

William  Clegg  Gover,  of  Rotherbithe,  in  the  county: 
of  Surrey,  Carpenter ;  for  an  improved  wheel  or  purchase 
for  the  steering  of  ships,  by  means  of  which  wheel  oc 
purchase  a  considerable  degree  of  labour  is  saved,  and  a 
abip  may  be  steered  with  more  ease,  and  greater  steadi- 
ness and  certainty,  and  with  more  safety  to  the  steerman. 
Dated  October  15,  1804. 

Joseph  Bramah,  of  Pirolico,  in  the  county  of  Middle^ 
5ex,  Engineer  ;  for  a  machine  whereby  valuable  improve- 
ments in  the  art  of  printing  will  be  obtained. 
Dated  October  15,  180€. 

John  Fletcher,  of  CeciUstreet,  in  the  Strand,  in  the 
jcounty  of  Middlesex,  Esq. ;  for  a  composidoti  for  agri- 
cultural purposes,  which  is  not  only  of  the  greatest  value 
as  a  manure,  but  is  also  extremely  efficacious  in  the  de- 
struction of  the  fly  in  turnips,  snails,  slugs,  ants,  and  the 
majority  of  those  other  insects  which  are  detrimental  to 
vegetables;  which  composition  he  usually  denominates. 
Prepared  Gypsum.     Da|ed  October  21 ,  1806. 

Elihu  White,  of  Threadneedle-street,  in  the  city  of 
London,  Gentleman  ;  for  a  method  of  making  a  machine 
for  casting  or  founding  types,  letters,  spaces,  and  qua- 
drates usually  made  use  of  in  printing.  Communicated  ta 
him  by  a  certain  foreigner  residing  abroad. 
Dated  October  23,  1806. 

John  Prosser,  of  Back-Hill,  Hattoa^Garden,  in  the 
county  of  Middlesex^  Smith ;  for  various  improvements 

upon 
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%pon  smoke  or  air  jacks,  which  may  be  applied  to  t(i<tti 
BOW  in  use.     Dated  October  3Q,  1806* 

James  Capark,  of  Leicester,  in  the  county  of  LeicieiM 
ter»  Brazier  $  for  a  machine  for  discharging  smoke  froat 
smoking  cbimnies.     Dated  October  30,  1806. 

Isaac  SAWFoao,  of  the  jcity  of  Gloucester,  Civil  £n« 
gineer,  and  Stephen  Price,  of  the  Stmnd,  in  the  county 
of  Gloucester,  Civil  Engineer ;  for  a  method  to  raise  a 
nap  or  pile  on  woollen,  cotton,  and  all  other  cloth  which 
may  require  a  nap  or  pile,  as  a  substitute  for  teaseb  or 
OU'ds.    Dated  October  50, 1806. 

Robert  Bowman,  of  Leitb,  Manufacturer  ;  for  a  met* 
thod  of  making  hats,  caps,  and  bonnets  for  men  and  wo^ 
men  of  whalebone ;  harps  for  harping  or  cleaning  corn  or 
grain,  and  also  the  bottoms  o(  sieves  and  riddles,  ancf 
girths  for  horses;  and  also  doth  for  webbing,  fit  for 
making  into  hats,  caps,  &c.  and  for  the  backs  and  seate 
of  chairs,  sofas^  gigs,  and  other  similar  carriages  and 
things;  and  for  the  bottoms  of  beds;  as  also  reeds  for 
ireaveis,  &c.     Dated  October  30,  1806% 
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APPENDIX. 

As  a  part  of  this  taonth'i  publication,  we  have  the  plea" 
sure  of  presenting  to  our  readers  Earl  Stanhope's  sden^ 
ti/icwork,  entitled,  *^  Principles  of  the  Science  of  Tuning 
Instruments  with  Fixed  Tones." — We  at  first  thought  of 
composing  it  anew  for  our  Repertory ;  but,  oh  inspecting 
it  closely,  found  there  would  be  much  difficulty  in  doing  jus^ 
tice  to  the  peculiar  nicety  of  the  Tables,  as  well  as  danger 
of  not  giving  them  that  arithmetical  accuracy  which  they  un^ 
questionably  possess  in  coming,  immediately  from  the  Noble 
Authors  hcmd ;  and  for  these  reasons,  on  adverting  to  the 
work  being  stereotyped,  we  were  led  to  apply  to  his  Lord- 
ship  for  the  use  of  the  plates  ;  with  which  request  lie  readily, 
and  in  the  most  obliging  manner,  complied.  We  have  no 
doubt,  therefore,  that  the  Treatise  tctii  prove  most  acceptable 
in  its  present  shape,  although  it  deviates  from  the  common 
size  of  our  pages. 

Having  thus  an  opportunity  of  introducing  a  specimen  of 
Stereotype  Printing,  the  art  itself  deservedly  merits  our  at-^ 
tention,  on  account  of  its  many  advantages  ;  of  which,  how^ 
ever,  we  shall  only  at  present  mention  the  very  desirable  one 
of  securing  beauty  and  accuracy  to  all  standard  works, 
whereby  the  labours  of  scientific  and  literary  men  will  be 
.  transmitted  to  posterity,  unsullied  by  those  errors  we  have 
had  such  frequent  cause  to  lament. 

The  rudiments  of  Stereotype  have  been  partially  known  in 
this  country  for  many  years.  The  Encycloptedia  Britannica, 
under  the  article  Ged,  says,  ''  The  invention,  first  practised 
'^  by  Ged  in  1735,  was  simply  this :  From  any  types  of 
**  Greek  or  Roman,  or  any  other  character,  he  formed  a 
^*  pl(xte  for  every  page  or  sheet  of  a  book,  from  which  he 
''  printed,  instead  of  using  a  type  for  every  letter,  as  is  done 
^^  in  the  common  way."  In  1730,  Ged,  with  others  that  en-- 
gaged  in  the  business,  '^  applied  to  the  University  of  Cam- 
Vol.  IX.*— SscoNn  Sbris^.  L  1 1  ''  bridge 
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**  bridge  for  printing  Bibles  and  GHHnUm  Prayer^booki  by 
^'  blocks  instead  of 'single  tjpei  ;  ontl,  til  consequence^  a  feaie 
'^  was  sealed  to  them  Jpril  33, 1731.  In  their  altemptf  they 
'*  sunk  a  large  sum  of  money,  and  finished  only  two  PrQyer* 
^  books  ;  so  iked  it  ibdw  ^used  t&  he  r^inqniined,  mud  Ike 
**  tease  gitsen  up  in  l/Sd.** 

Subsequent  to  this  period^  several  ingenum^  persons,  both 
at  home  and  al>foad,  havemade  Stereotype  plates;  but  enerj 
effort  to  gite  this  iuMludble  art  tfie  perfecti&n  it  requited^ 
proved  unsux:ces}(fut,  tUt  the  improved  frocesn  Xscaeered  by 
Eaxi  Sttfnfajtypef  was  adopted,  and  which  is  now  praetiied  by 
Mr;  Wilson,  of  Duke  Street,  Lincoln's  Tm  Ptetdih  We 
cannot  at  presewt  detail  this  process;  but  the  uniform  beauty 
of  the  works  which  katie  already  been  printed  in  Steredtype, 
And  tfie  facility  obtained  m  the  mmu^faeture  of  0ie  plates, 
shew  t?iat  this  most  useful  ari  is  now  firmly  estdUished;  and, 
efier  the  repeated  failures  which  it  eacperienced  in  all  former 
instances,  we  are  bound  to  say  that  itg  present  state  of 
superiority  is  solely  attributable  to  the  irtdefoAgdbte  industry 
of  Earl  Stanhope,  who  planned  the  neto  apparatus  dud 
process. 

It  aho  gives  us  pteasure  to  announce,  that  Earl  Sfan&ope 
is  now  engaged  in  improving  several  other  branches'  of  the 
printing  business,  of  which  we  hope  at  a  proper  period  to  gke 
some  account*  The  iron  press  of  the  second  construction, 
invented  by  his  Lordship,  and  manufactured  by  Mr,  Robert 
Walker,  of  Ikan  Street,  Oxford  Street,  is  a  most  ad- 
mirable  machine,  combinirtg  neatness  with  a  strong  mechan^ 
iced  power,  which,  at  the  same  time  that  it  lessens  very  con* 
siderably  the  labour  of  the  pressman,  enables  him  to  print 
with  more  J&spatch,  as  toetl  as  with  much  greater  perfeC' 
tibn.  This  treatise  was  worked  off  for  us  at  that  press  j  so 
that  we  have  tJie  peculiar  scaitfaction  of  being  thus  enablsd 
to  exhibit  to  our  readers  a  faitl^ful  specimen  of  Biaarl  Stfli* 
hope's  two  inventions  of  Stereotype  Founding  and  Stereotype 
Printing,  as  now  practised  by  Mr.  Wilson, 
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PRINCIPLES 


OF 


THE  SCIENCE   OF  TUNING 


INSTRUMENTS    WITH    FIXED    TONES, 
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SEViESlAL  of  the  lirst  mslheiiialiciaiis^  as  mt\l  as  many  erf  ^  most 
distingmshed  mtisiciaitt,  have  spent  much  iime  b  endeaToaiiog  to  discover  tbe 
best  maimer  of  taning  iostnunents  with  Inced  tones ;  but  thor  i^Corts  have  not, 
as  yet,  been  attended  with  the  desired  saocess.  . 

IVhen  I  began  this  inquiry,'  i  bad^e  eurio^ty  to  convene  vf¥k  uxleen  or 
eigbteen  of  the  most  eminent  nrasidans  in  finghmd  upon  this  subjects.  Half  of 
them  did  then  approve  of  what  is  ci^ed  the  b^^val  TBMPBHAMKNr.  This 
term  vriH  be  explained  hereafter.  The  other  half,  on  the  contrary,  reprobated 
that  mode  of  tuning,  as  never  satisfying  the  ear  perfectly  in  any  one  key 
whatsoever. 

A  science  is  evidently  in  a  "very  imperfect  state,  when  fhe  first  proficients 
in  that  science  not  only  differ,  but  even  hold  decided  opuiions  diametrically 
opposite  to  each  other.  I  detennined,  therefore,  to  make  a  carebd  and  me* 
ftodiosl  mvestigalion,  and  I  can  now  communicate  witfi  particular  satisfaction 
tiie  result  to  the  public. 

An  ingenious  and  useful  tuning  instrument,  called  a  monocliord,  haft  long 
since  been  invented,  by  means  of  which  the  relation  between  the  lengths  of  strings 
or  wire$  which  produce  different  musical  sounds  can  be  accurately  ascertained. 

When  a  string  or  wire  of  uniform  thickness  b  reduced  in  length,  it  yields 
a  tkmjMf  sound,  provided  that  the  tension  of  the  wire  be  not  altered. 

If  -a  string  or  wfae  of  uniform  tiiickness,  ^etdied  on  a  well  constnu^tod 
monochord,  be  reduced  to  one  half  of  its  original  length ;  then,  that  one  half 
will  yield  tbe.sound  of  that  higher  qpte  which  is  scientifically  termed  the  perfect 
O6te0e,«|iiovMlad  that  the  tension  of  the  wire  be  Aot  altered.  If,  for  example, 
the  length  of  an  unifbrm  wire  be  ^thirty  inches,  and  be  so  stretched  as  to  yield 
the  same  sound  as  that  note,  for  mstance,  which  is  commonly  termed  the  first 
Iniss  C;  then,  in  order  for  that  same  wire,  under  the  same  tension,  to  give  the 
exact  sound  of  the  C  next  above,  which  is  ieAaed  the  middte  C,  the  length  of  t*^ 
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wire  muft  be  reduced  to  {ifteen  indies.    The  perfect  ocUme  u  geoenUy  ea!M 
tbe  octane^  for  tbe  sake  of  coociseoess. 

If  the  wire  be  reduced,  not  to  one  half,  but  to  two  thirds  of  ib  origini 
lengthy  namely^  in  the  supposed  case,  to  twenty  inches ;  then,  the  sound  produced 
by  those  two  thurds  will  be  that  sound  which  b  tenned  a  perfect  fifths  or  i 
perfect  qumt. 

If  the  wire  be  reduced  to  three  fourths  of  its  original  length,  namely,  is 
the  supposed  case,  to  twenty  two  inches  and  a  half ;  those  three  fourths  will 
yield  the  sound  which  is  termed  a  perfect  fewrth. 

And  if  the  wire  be  reduced  to  four  fifths  of  its  original  length,  namely,  in 
the  supposed  C9se,  to  twenty  four  inches ;  those  four  fifths  will  yield  the  soimd 
which  is  tenned  a  perfect  third  f. 

In  like  manner,  any  piteh  whatsoever  within  the  compass  of  the  monochord 
may  be  obtained,  by  regulating  the  length  of  the  wire  to  the  exact  d^;ree  tint 
tt  requisite  for  tliat  purpose. 

'  Having  stated  precisely  what  I  mean  by  the  expressions  perfect  odm, 
perfect  quintf  perfect  fourth^  and  perfect  thirds  I  will  now  shew  that  there  b, 
in  every  musical  instrument  which  hus  exactly  twelve  fixed  keys,  or  exact!; 
twelve  fixed  tones,  in  each  septave,  a  most  curious  circumstance  which  is 
univereal  and  unalterable.  In  order  clearly  to  explain  what  I  allude  to,  let  os 
suppose  a  keyed  instrument,  the  lowest  key  of  which  b  C,  to  have  exactly  eiglit 
Cs.  Let  us  also  suppose  that  there  be  placed,  in  the  same  room,  a  secood, 
and  abo  a  third  instrument ;  each  of  which  is  similar  to  the  former  in  evtrj 
respect,  except  as  to  the  method  of  tunuig. 

Let  us  suppose  that  the  first  instrument  be  tuned  in  the  following  maooer. 
Let  us  begin  by  tuning  the  lowest  C  to  any  given  pitch.  Then  let  us  make  all 
the  successive  octaves,  CC,  CC,  &c.  quite  perfect.  We  shall  then  have  seven 
successive  octaves,  which  will  bring  us  to  the  upper  C  of  this  instrument. 

Now,  let  us  suppose  tliat  the  second  instrument  be  tuned  as  follows.  Let  us 
begin,  as  in  the  former  case,  by  tuning  the  lowest  C ;  and  let  us  give  it  precisely 
the  same  pitch  as  the  lowest  C  of  the  first  instrument    Then  let  us  make  tht 

i  Thirds  ve  divided  into  nuOor  thirds  and  minor  thirds.  A  migor  third  is  compoied  o( 
four  mt^nrals^  (or  four  half-tones,  as  they  are  commonly  called,)  and  a  minor  third  is  con- 
posed  of  three. 

There  aie  two  species  of  m^or  thirds;  namely,  perfect  thirds,  and  impeifeet 
And  the  imperfect  thirds  ape  also  <4  two  species ;  viz.  sharp  thirds,  and  flat  thirds. 

ExanpU,    If,  in  a  Xsuuag  instrument  which  has  two  wires  of  equal  tfaickneis,  tbe  leogtb 

of  some  C  wire  be  900,  imd  if  tl^e  length  of  the  corresponding  E  wire,, under  die 

same  tension,  be  940;  then,  C  E  wiD  be  a  paf$a  third.    If  the  £  wire  be  aborter, 

(taxh  as  S99,)  then  C£  win  be  a  Mkarp  tktrd;  diat  is  to  say,  a  tUrd  ittrpo'  thss 

the  perfect  third.    Bat,  if  the  £  wire  be  longer,  jfsnch  as  S4i,>  tM  C  E  «iU  1>«  * 

fki  thirdf  that  is  to  lay,  a  third /Zsf#«r  than  the  perfect  third. 

Tbe  minor  thirds  are  likewise  of  two  species ;  namely,  perfect  minor  thirds,  and  imperfect 

minor  thirds.    And  the  imperfect  minor  thirds  are  (in  like  manner  as  the  imperfect  o^ 

lliinls)  of  two  species  also;  vis.  sharp  maor  thirds,  and  flat  minor  thirds. 
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interval  between  thftt  C  and  the  6  next  above  a  perfect  quint.  And  then,  in 
like  manner,  let  us  tune  all  the  followmg  intervab  by  perfect  qumts,  until  we  get* 
to  C  again.  We  shall  then  have  twelve  perfect  quints,  in  the  following  order, 
which  will  bring  us  to  the  upper  C  of  thb  second  instrument,  viz. 

C,  G;  — G,  D;  — D,  A;  — A,  E;  — E,  B;  — B,  F  sharp,  which  is  the 
same  key  as  G  flat t;—G  flat,  D  ftet;  — Dflat,  A  flat ;  — A  flat,  Eflat;  — 
Eflat,  B  flat;  — B  flat,  F;  — F,  C. 

Now,  let  us  suppose  that  the  pitch  of  the  upper  C  in  the  first  instrument  be 
carefully  compared  with  the  pitch  of  the  upper  C  in  the  second  instrument,  and 
it  will  be  found  that  those  two  Cs  are  not  lii  imt^oii.  For,  the  upper  C  in  the 
second  instrument,  which  was  pitched  by  means  of  the  twelve  perfect  quints,  will 
be  found  to  yield  a  mare  acute  sound  than  the  upper  C  in  the  first  instrument, 
which  was  pitched  by  means  of  the  seven  perfect  octaves.  Or,  in  other  words, 
the  C  twelfth  quint  in  the  second  instrument  will  be  sharper  than  the  C  seventh 
octave  in  the  furst  instrument. 

The  difference  of  pitch  between  those  two  high  Cs  wiU  be  rendered  far 
more  perceptible  to  the  ear,  by  tranrferring  that  difference  to  the  lower  octaves. 
Therefore,  let  us  suppose  that  the  third  instrument  be  tuned  in  the  fdlowing 
manner,  viz.  Let  us  begin  by  tuning  the  upper  C  in  this  third  instrument  to  the 
same  pitch  exactly  as  the  C  twelfth  quint,  or  upper  C,  in  the  second  instrument. 
And  then,  beginning  from  the  upper  C  in  this  third  instrument,  let  us  tune  all 
the  other  Cs  in  it  successive  perfect  octaves  descending. 

Now,  if  we  strike  one  of  the  Cs  in  thb  third  instrument,  about  the  middle 
octave,  or  lower  down,  and  if  at  the  same  time  we  strike  the  corresponding  C 
in  the  first  instrument,  then  the  C  in  the  third  instrument,  which  was  derived 
from  the  C  twelfth  quint  in  the  second  instrument,  will  yield  a  mare  acute  sound 
than  the  corresponding  C  in  the  first  instrument  which  was  derived  from  the 
octaves.  A  beating  will  be  heard  between  them;  and  a  kmd  of  disagreeable 
sound  will  be  produced,  not  very  unlike  the  howling  of  a  wolf  at  a  distance. 
Now,  the  difference  of  pitchy  between  the  C  derived  from  the  quints  and  the 
corresponding  C  derived  from  the  octaves^  is  what  is  technically  called^  by 
tuners,  THE  WOLF. 

Musicians  and  tuners  are  in  the  habit  of  talking  of  the  wolf  in  the 
singular  number.  I  shall,  however,  shew  in  the  sequel  that  there  are  as  many 
as  FIVE  WOLVES,  in  the  quints  and  msyor  thh-ds  taken  together,  in  all  those 
instruments  which  have  exactly  twelve  fixed  keys,  or  exactly  twelve  fixed  tones, 
in  each  septave.  Now,  in  order  to  distinguish  these  five  froQi  each  other,  the 
difference  of  pitchy  between  the  C  derived  from  the  quints  andthe  corresponding 
C  derived  from  the  octaves,  (which  is,  by  tuners,  commonly  termed  TBS  wolf,) 
u  what  IshaU  eaU  THE  QUINT  WOLF,    See  the  foUowing  table. 

•  » 

t  Whenever  I  ay  tfiat  Faharp  ia  the  fame  kejf  mO  flat,  or  diat  O  sharp  is  the  same  ksjf 
as  A  flatf  kt,  .1  always  mean^that  it  n  so  m  a  keyed  inftnuDent  which  has  exactly  twehra 
^jxed  keys  m  each  septave. 
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TABLE  OF  OCTAVES  AMD  OF  ItPITWl. 

The  hailhof  a  win  wbich  mnld  yield  tbe  nme  KHmd  *■  the  iawtttC,  (or  loimhbMiCJ 
fai  tba  fitM  and  Kcimd  nuliuiueuli,  a  wpmuiHiJ,  tn  Aii  Ti^ut,  by  tte  mMihw  sta. 


1  MKfBCr  OCTKVtS 


'  Ttb  octave,  tn-  3d  treble  C. 
we,  «r  S<t  Uebl 

5lh  octave,  or  1st  treble  C. 

4tb  octave,  or  middle  C. 

3d   setave,  «r  lit  ban  C. 

a  tntan,  «r  U  bass  C. 
,  Id  octave,  «r  3d  ban  C. 

Lowut  C,  or  4th  ban  C. 

PERraCT  QUINTS 


ritth  ^dQt, or  sd^nbleC. 
L  lith  qnint,  «r  2d  treble  F. 
IjOthquint,  or  I  $t  treble  B  flat. 
1  90i  qoint,  or  1st  treUefiflat. 
f  8tb<}nnt,.oriDiddleAfl«. 
Ttk  quint,  m- lokkUe  J>  JlaL 
6th  qtiiut,  or  1st  basi  G  flat 
3th  qaint,  or  2d  bass  B. 
I  4ih  quint,  or  3d  bus  £. 
■34  quint,  or  3d  bass  A. 
2d  quint,  or  3d  bass  D. 
.   Ist  quiiit,  or  4th  bus  G. 
Lowest  C,  op-4th  -bass  C. 

Descrndino  perfect  OCTAVES 

IK  TBB  THIBB  IHSTilDMSIW, 

denved  from  tbe  iwelftli  quint  in  Ae  tcscmd 
■CJZmd  Mm  AMOMnkJ 

Un>erC,  ar.3dtrebkiC. 
lit  octave,  or  2d  treble  C. 
3d  octave,  or  1st  treble  C. 
I    3d  octave,  or  middle  C 
4ith«ctave,  or  in  bata  C. 
jth  octave,  or  3d  bass  C. 
6di  octave,  or  3d  bass  C.   ' 
.  7rii-0(ta*e,  or  4tklMus C. 

IkC 
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1, 7B&8n.gi9.93a904.841.M1.6H  + 


8,  636JBI.TaS.7e&aOiMIUK73a  * 
7,  9e3.539J>94.fiSO.n».76l  J16in  -I- 

ZiMtSOt.  mi  lyMOw. 
4,4il4U,ali|^MI«»t. 


39. 9aUK,4aBASs.i?ftatftdau»  •(• 

75,  BICLJ51.Bir.JTtaS9J» JJSlWO  + 

59,  eK.i(».6W.«*.T».nM5i.T*i  + 
19,  MUiijm.ssM««9rjaifli  + 
38^MMatM1.73ILar&aMA«9»l  + 

76,  968M5.oe3.461.T!)r.7«).S13.W  + 

53,  sa7.a>ii.ifi&9a.5i5.4gft4tr js»  + 


38,  ISMIf  J«l.T3IXff&8MJBDK9H  -f 
fil,  S15J77.<nWLllUISl9BMaS  •I' 
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Thfie  ue  fOv«  othbic  wolvm  in  Hm  nug^r  IhMs. ,  But,  id  ovder  t 
explain  this  part  of  the  sabjed,  it  wiH  be  necessary  fint  to  tbitw  thit  diere  at 
four  seiies  oi  miyor  tUrda  which  are  ffiMi^l»r«^  dkiimei  {rom  each  6thei 
Those  four  sariM  are  shewiiy  hi  four  eohunnB,  in  tim  foUqwhig;  tarls  o 
auGC^sfriVk  MAJom  thibds,  where  the  foor  k^  C,  O,  D,  A,  are  phMed,  i 
Ihe  hiwest  lii^e,  m  Iheordler  of  oecurrenoe  as  suceestfve  ipiinla..  Tbe  tflher  ke^ 
are  then  to  be  placed,  as  major  thirds,  m  the  regular  order  shewn  ift  the  tabu 

f  J- f^  J.  i- jjtjij-jjTj  J  J  jij-ftf  J  jfrrr  r-r'- .  —  ■»»■■»—-■.■■■■■■■■■■■■■■■■■  ^^m^*^^^^— ^^^^-a-«.-..  .^m.  ,  ... 


TABLE  OF  SUCCESSIVE  MAJOR  THIRDS. 

(R$cid  tadk'  ^Bh$m  frem  Hit  ^oMpm  wfwm4t,) 


First, 
or 

C  COLUMN. 

Middle 
C. 

First  bass 
Afht. 


First  bass 
£. 


Second, 
or 

G  COLUMN. 

Middle 
G. 

Middle 
Eflat. 


Third, 
or 

D  COLUMN. 

Firtttatbifr 
D. 


Middle 
Bflat 


First  bass 
B. 


Urstbass 
G. 


First  bass 
C; 

or  key-note. 


Middle 
Gfbt 


Middle 
D. 


Fourth, 
or 

A  COLUMN. 

Fksl  treble 
A. 

First  trdble 
F. 


first  treble 
Dfbt. 


Middle 
A. 


HlOHER 
OCTAVES 

of  the  keys 
in  the  first 
column. 

Secgnd  tnUe 
E. 

Second  treble 


Fint  treble 
Afht 


Fint  treble 
E. 


m-  rr  r  n0f  mnnf\r  I  f  rrr\fm*tm«\titmm0^  mtmmm^\f  tm9\t  tft  nftt 


By  mspecdng  the  above  shnple  TABtB,  it  Will  clearly  appear  that  th< 
foUowug  series  of  major  thirds,  vii.  C,  £;  —  E»  G  sharp^  which  is  the  sam< 
key  as  A  ffait ;  — -  and  A  fhit,  Ct  forms  a  ttriumn^  in  friiidb  those  three  successive 
nuijor  thirds  return  in  ceosiut  and  regohir  Mece«i«n,  wiHioat  cirer  including 
in  that  serieaany  of  the  other  nine  m^^  tlifads.  So  that,  natnre  has,  as  i 
were,  (if  I  may  be  allowed  the  expresnon,)  imjfmomd  Aat  series  of  thre< 
n^  thirds  in  %  column  by  iHsif. 
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The  ■eriet  of  the  three  mi^r  think,  G,  B ;  —  B,  D  sharp,  wliich  is  the 
key  lis  E  fkt ;  —  and  E  flat,  G,  forms  a  second  column. 
The  series  of  the  three  mijor  thirds,  D,  F  sharp,  which  is  the  aaaae  key  ai 
Gflat;  —  Gfhit,  B  flat;-* and  B  flat,  D,  forms  a  third  column. 

And,  in  like  manner,  the  series  of  the  remaining  three  m^Or  tiiir^  A,  C 
sharp,  which  is  the  tene  key  as  D  flat;  —  D  flat,  F;  —  and  F,  A,  forms  a 
fottith  coluBn. 

In  order  to  distinguish  these  four  columns  from  each  other,  I  shall  name 
them  from  the  lowest  key  in  each  column  respectively ;  thus,  we  shall  have, 
1st,      The  C  column,  wfaidi  consists  of  C,  £»  and  A  flat« 
.  2dly,   The  G  column,  which  consisto  of  G,  B,  and  E  flat 
ddly.   The  D  colunm,  wliich  consists  of  D,  G  flat,  and  B  flat. 
4thly,  Hie  A  column,  which  consists  of  A,  D  flat,  and  F. 
Now,  it  is  a  very  curious  fact,  that  each  of  these  four  columns  of  n^ior 
thirds  has  its  own  distinct  wolf,  exclusively  of  the  quint  wolf,  whkk, 
as  we  have  already  seen,  afieots  all  the  twelve  keys  without  exception. 

If,  in  the  C  column,  for  example,  the  three  successive  miyor  thirds,  C,  E;  — 
E,  G  sharp,  which  is  the  same  .key  as  A  flat ; — and  A  flat,  C,  be  all  niade  quite 
perfect;  then,  CCr  wliich  is  thus  produced  by  means  of  those  three  peifcd 
thirds,  will  not  be  a  perfect  octave,  but  it  will  ht  flatter  than  the  perfect  octave 
CC  would  be.  The  difference  offUch^  between  the  C  ierhedfrom  the  mqjer 
thirde  and  the  C  octave  corresponding  to  tf ,  is  what  I  ehmU  caii  THE 
C  WOLF\,  I  shall  denominate  it  thus,  because  it  belongs  to  the  C  column. 
There  will  be  found  an  exactly  similar  wolf  in  each  of  the  oflier  three  oolomns. 
These  four  wolves  may  very  properly  be  distinguished  by  the  names  of  the 
tour  columns  to  which  they  respectively  belong ;  thus,  we  shall  have, 

1st,      In  the  C  column,  THE  C  WOLF. 
2dly,    In  the  G  column,  TH1&  G  WOLF.    * 
3dly,    In  the  D  column,  THE  D  WOLF. 
4thly,  In  the  A  column,  THE  A  WOLF. 


mm^ 


t  Iff,  for  exaaoiple,  the  length  off  the  wire  which  woold  yield 

the  soand  off  the  fiist  bass  C  be 

Then,  the  leagthi  of  the  same  wire,  under  the  same  leoBion, 
which  would  respectively  yield  the  sounds  off  the  three  sacceeBhre 
perfect  m^ior  thinh,  woold  be  as  f oDowi,  vis. 

F!nt  bsM  E.        -      -      -      ^      -      ....      - 
Fint  b^  Oabarp,  which  U  the  same  key  as  the  fint  bass  Afht 
The  middle  C'whlth  is  thus  deiived  from  the  miQor  tfairdk 
(Those  iinml>en  are  ffoond  by  takmg/bir^At  adccessively.) 
Now,  the  length  off  that  wire  which  would  yield  the  sound  off 
the  trw  middle  C;  namdy,  the  soond  off  the  perfect  octave 'above 
the  firft  Iwss  C,  would  be  only        .....-- 
Conseqaently,  the  ^ertiux  between  thote  two  Uat  meniiMud 
Uiigtks  shews  the  valne  off  the  coirespondmg  C  WOLF.  ^  -      -^ 


QnaitcrsI   Hondredto 
of  an    lofoiieqaartcr 
hich.        of  an  i&dh. 

120 


96 
76 
61 


60 

1 


so 

44 


44 
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And  tboM  FOUR,  together  with  THE  QUINT  WOLF,  mtke  the  five 
W0LVB8  which  I  have  mentioned  above.  And  it  was  from  my  having  ofaBervfd 
theie  FIVE  DISTINCT  WOLVES  that  I  was  led. to  find  out  that  superior  mode 
of  tuning  keyed  inttruments  which  I  am  now  going  to  describe. 

If 9  in  any  musical  instrument  wkich  has  eiaetly  twelve  fixed  keys  or  twelve 
fixed  tones  in  each  septave,  the  octaves  be  tuned  perfect;  then,  the  qumts 
cannot  all  be  tuned  perfect,  as  the  table  of  octaves  and  of  quints, 
in  page  6,  dearly  shews.  And  if,  in  any  such  instrument,  the  quints  be  tuned 
perfect;  then,  the  octaves  cannot  be  tuned  perfect. 

Now,  such  is  the  construction  of  the  human  ear,  that  we  can  bear  to  hear 
a  much  greater  deviation  from  perfection  in  the  quinto  timn  we  can  bear  to  hear 
in  the  octaves.  And  we  can  bear  a  siUi  greater  deviation  from  perfection  in  the 
major  thirds  than  we  can  bear  either  in  the  octaves,  or  in  the  qumts.  Musicians 
and  tuners  have  therefore  agreed  not  to  tune  all  the  quints  perfecst,  as  that  would 
make  the  octaves  intolerable. 

Some  tuners,  however,  in  order  to  assist  the  quinto,  have  veiy  improperly 
proposed  to  tune  the  octaves  a  little  imperfect.  The  objections  to  this  metliod 
are  obvious.  For,  if  we  sharpen  the  octaves  to  assist  the  quinU,  it  mjures  the 
thirds ;  and  if  we  flatten  the  octaves  to  assist  the  thirds,  it  injures  the  qainU. 

Besides,  however  small  the  deviation  from  perfection  may  be  in  a  sm^e 
octave,  it  will  become  very  sensible  in  two  or  three ;  and,  in  the  extent  of  six 
or  seven  octaves,  such  a  deviation  will  become  very  offensive. 

It  is  necessary,  therefore,  that  all  the  octaves  should  be  tuned  perfect. 
Now,  from  what  Las  been  already  said,  it  b  evident  that  thb  object  can  be 
obtained  in  one  way  only;  and  that  is,  by  tuning  some  one,  or  more,,  of  the 
twelve  quinto  above  mentioned  flatter  than  perfect. 

In  order  for  all  the  octaves  to  be  tuned  perfect^  it  b  likewbe  necessary 
that  some  one,  or  more,  of  the  three  successive  mayor  thirds,  in  each  of  the 
four  natural  columns  above  mentioned,  must  be  tuned  tharper  than  perfect. 
As  for  example,  in  the  C  coliimn,  some  one,  or  more,  of  the  three  successive 
major  thirds,  viz.  C,  £ ;  —  £,  G  sharp,  which  b  the  same  key  as  A  flat ;  —  and 
A  flat,  C,  must  be  tuned  sharper  than  perfect ;  for,  otherwbe,  C  C,  which  b 
produced  by  means  of  those  three  successive  miyor  thuds,  could  not  be  (as  it 
ought  to  be)  a  perfect  octave ;  because  three  successive  perfect  thirds  do  not 
make  up  a  perfect  octave.  Therefore,  in  tuning  any  musical  instrument  which 
has  exactly  twelve  fixed  keys  or  twelve  fixed  tones  in  each  septave,  the  problem 
does,  of  necessity,  resolve  itself  into  thb;  namely,  to  ascertain  which  one,  or 
more,  of  the  three  successive  major  thirds,  in  each  of  the  above  mentioned  four 
natural  columns  respectively,  ought  to  be  tuned  sharper  than  perfect,  and  in  what 
proportion  each  is  to  be  so  tuned ;  and  also,  which  one,  or  more,  of  the  twelve 
successive  quinto  ought  to  be  tuned  flatter  than  perfect,  and  in  what  proportion. 

What  I  have  just  stated  will  enable  the  reader  easUy  to  understand  what 
musical  TEMI^RAMENT  is.    Thb  term  signifies  the  preda  a^jnetrnmi 
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tk£  rtUtiite  pitch  9f  M  the  kty  0r/uti  temet  tfoimfmumc^  wMft  ■■iiiwf ,  jo  e 
t0  tHsiribmie  the  fomr  wohet  which  art  hi  the  mmf^r  lAcrA^  amd  tOumtae  tk 
fvM  iMJf,  ^ec^HUng  ioiome given  tyaiematic prvpmfitme.  Aad  the  objbct 
OF  TBM PBRAMBifT  u  to  a^jvut  tiw  relative  piteh  of  ali  the  ke^fs  or  fixed 
tones  in  such  a  due  propoitioH  as  to  render  the  inatnunent  kmrnomoos  aad 
BMlodious  ID  the  highest  degtee  possible.  Thh  b  an  ot^ct  of  very  gieat  eoa- 
sequence  to  the  nuMicai  world*  For,  tiie  finest  keyed  inslnineiit,  eves  il  k  be 
phiyed  upon  in  the  mast  capital  manner^  loses,  either  when  emt  ^  tmme,  or  whca 
tuned  according  to  an  improper  tempermnenit  the  power  of  prodttciiig  thes 
dehghtfttl  and  exquisite  sensations  which  the  rery  same  instrannent-  becona 
capable  of  producing  when  it  is  taned  sdentificidly  and  correctly. 

There  are  a  great  number  of  different  mpdes  of  tkmpbramkht,  wlncb 
may  be  classed  as  follows,  vis.  the  Bgi7  Ai.  tbmpbb  ambnt,  and  tiie  unbquai 

tBMPERAMBKTS. 

7)kaf  mode  of  temperament  in  which  the  pUnt  weif  ie  dietrihUed  in  mn  efml 
proportion  amongst  all  th^  twehe  punts  of  an  instrument  is  thai  which  so  ealki 
tHE  Eij^AL  TEMPERAMENT.  And  etery  other  mode  of  temspemtent, 
without  exception,  is  called  an  UNEQUAL  TEMPERAMENT. 

In  that  mode  of  tuning  which  b  called  the  BgUAL  tempbrament,  al 
the  twelve  quints  are  made  imperfect;  for,  every  one  of  them  »  tuned  Jiattir 
than  perfect.  But,  in  my  mode  of  tuning,  for  example,  which  b  one  of  the 
UNEQUAL  TBMPERAMBKTfi,  there  are,  as  will  be  explained  in  the  aeqaef, 
seven  quints  quite  perfect,  and  five  quints  flatter  than  perfect. 

The  consequence  of  an  equal  distribution  of  the  quint  wolf,  in  the 
BQUAL  temperament,  b,  that  the  C  wolf  wiH  become,  of  necessity, 
equally  distributed  amongst  the  three  major  thirds  iu  the  C  column ;  and  that 
the  G,  D,  and  A  wolves  will  become  equally  dbtributed  amongst  the  three 
major  thirds  in  the  6,  D,  and  A  columns  respectively. 

The  equal'tbmperament  b,  however,  a  mode  of  tuuing  whidk  I  very 
much  disapprove.  According  to  that  erroneous  system,  there  b  not  a  sii^ 
perfect  third,  nor  a  single  petfect  fourth,  nor  a  single  perfect  qubt,  in  the  whole 
instrument.  That  charming  and  delightful  harmony  and  melody  which  a  proper 
mode  of  tuning  enables  fine  players  to  produce,  b  thus  rendered,  in  every  case, 
impossible.  Ail  those  choids,  which  nature  has  rendeied  perfect,  are,  by  this 
objectionably  contrivance,  rendered  imperfect.  And  in  those  instruments  where 
diords  are  made  to  sound  for  a  considerable  time,  such  for  instance  as  organs, 
the  imperfection  of  the  equal  temperament 'b  most  striking.  Perfect 
chords  are  pleasing  to  the  ear,  they  strike  to  the  heart,  and  they  are  founded  io 
the  very  nature  of  musical  sounds.  But,  by  that  mode  of  thning  which  is  called 
THE  EQUAL  TEMPERAMENT,  all  those  regular  coincidencies  of  those  duly 
proportioned  vibrations  which  produce  true  concords  are  destroyed,  and  every 
tibing  b' discord.  Let  usr  take  a  quint,  as  aU  example  explanatory  of  tins  fact 
^e  bave  already  seen,  that,  when  the  wire  in  a  well  conatmcted  monodiotd  ii 
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T8diice4 16  tw6'  tUrds  tt  Its  lengthy  the  souiicl  produced  by  the  two  thirds  will 
be  tbat  ^  a  perfect  quint/  Now,  the  tiutnber  of  vibrations  of  a  wire  of  uniform 
thit^itess,  whkh  has  any  given  degree  o\  tension,  wiH  be  inversely  as  the  length 
ojf  life  wht.  That  is  to  say,  that  a  wire,  for  lexample,  of  thirty  niches  long,  will 
vibrate  twice,  doriyg  the  time  that  an  equal  wire,  of  twenty  inches  long,  under 
the  same  tension,  w8l  vibrate  three  times.  If  the  longer  wire  be  tuned  to  C,  the 
shorter  Wire  wiM  be  the  6  peifect  quint.  It  follows  from  this,  that  the  third, 
«irf  A,  and  iitMfA  vft>hitions,  kz.  of  the  G  wire  so  tnned,  will  respectively  kee)p 
pace  with  the  Hcond^  fourth,  and  tixth  vibmtions,  &c.  of  the  p  wire  above 
mentioned.  Aiki  it  is  from  that  very  orcumstance  that  concords  are  produced. 
But,  let  us  suppose,  that  the  length  ot  the  G  wire,  instead  of  being  precisely 
two  thivds  ot  the  len^  of  the  t3  wire,  be  either  sbmethhig  more,  or  something 
less;  then,  the  third,  tixtk,  and  fdnth  vibrations,  &c.  of  the  G  wire,  wiH  no 
longer  respectively  keep  pace  with  tiie  second^  fm&th,  and  tixth  vibrations,  &:c. 
of  file  C  wire.  Therefore,  instead  of  concords,  disconls  wiH  be  heard.  For, 
true  i^n^ords  can  only  be  obtained  by  means  of  ietact  geometrical  proportions 
foetweeh  thf  vibrations  prodqced;  —  There  ate  vaHous  classes  of  dbcords. 
Some  of  ^em  are  Offensive ;  o^ers  are  not.  Some  of  tiiem  are  characteristic ; 
others  ate  liot  so.  How  to  limit  the  extent  of  the  discordancies,  and  how  to 
distribute  the  oon-offensive  discords  in  such  a  manner  that  the  various  keys^ 
instead  of  being  injfired,  shall  on  Uie  contrary  be  improved,  wiil  be  very  fully 
explained  hereafter.  But,  to  have,  in  any  instrument,  nothing  but  diiscords,  is 
abominable;  and  %M  is  always  and  necessarily. the  case,  whenever  that  mode  of 
tuning  which  is  denominated  the  EQt; al  TfcMfERAMsKT  is  adopted. 

By  the  scheme  iH  equal  temperament,  not  only  every  third  is  sharp, 
btlt  is  equally  sharp ;  every  fourth  is  diarp,  and  is  also  equally  ^arp ;  slnd  every 
quint  is  flat,  and  is  equally  flat.  Therefore,  not  only  every  major  key  is  rendered 
imperfect,  btit  is  rendered  simflatly  and  equally  impei-fect.  This  of  course  destroys 
the  diffkrenee  t>f  eharaeter  which  ought  to  exist,  in  a  well  tuned  instrument) 
between  the  different  msyor  keys.  And  the  minor  keys  are  Uable  to  the  same 
defect,  for  a  nmilar  reason.  Thus  it  is  tint  dull  monotony  is  substituted  for 
pleasing  and  orderiy  variety..  And  modulation  from  key  to  key  loses,  in  great 
measure,  the  very  object  of  modulation,  which  is  to  relieve  the  ear,  and  to  cause 
us  to  return  to  the  original  key  with  an  increased  pleasure^  which  arises  from  the 
systematic  variety  of  the  different  keys  tin'ough  which  we  have  successively  passed. 

Some  tuners,  who  prefer  an  unequal  temperament,  throw  the  whole 
of  the  QUINT  WOLV  into  the  key  of  £  flat.  Others,  divide  it  between  the  two 
keys  of  A  flat,  and  D  flat ;  or  between  some  other  two  keys.  Those  persons 
generally  say,  tintt  they  throw  the  wolf  (as  they  inaccurately  call  it)  into  a 
smgle  key,  or  into  two  keys,  accordmg  to  their  respective  method  of  tuning, 
lie  absurdity  of  this  assertion  must  now  be  apparent  to  the  reader..  For,  since 
there  b  ndt  only  in  the  qumts  a  quint  wolf,  but  there  are  likewise  m  the 
major  ihir(is  four  distinct  wolves,  each  of  which  four  is  by  nature  confine 
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to  Us  9wn  peemBmr  ani  umdUrAk  tshmn ;  H  it  obrimii  tint  Ocl  D  wolf,  for 
iiutucei  cannot  ever  be  taken  from  its  own  cofaimn,  to  be  carried,  ^Aa  to  tiie 
key  of  £  flat,  in  the  O  column ;  or  to  the  key  of  A  flat,  in  the  C  colnaui;  or  to 
the  key  of  D  flat,  in  ^  A  column.  Such  temperaments  are,  tkcfefcwe,  upaatift- 
factory  in  theory.  They  are  also  defective  m  practice ;  *  for,  tbey  tender  smae 
keys  too  bad  to  modulate  into  them  without  oflleodttig  tbe  ear  extremely. 

In  my  new  method,  there  are  none  of  thoae  deieeli.  Every  key  in  my 
TBMPBBAMBNT  is  made  pieasii^,  and  fit  for  tiansposilion  and  modahtioD,  and 
has  also  a  petnlmr  ekaracter  which  behMigs  to  it  Some  keys  are  fitted  for 
cliearf ul  music ;  some,  for  grave.  Some,  for  martial ;  some,  for  pastora}.  Some, 
for  soft  or  melodious  pieces;  and  some,  for  those  which  are  solenm,  piaiotiTe,  or 
mi^*>^*  H^^  ^  ^  possible  that  the  same  key,  or  twelve  keys  of  exactly  the 
same  character,  should  be  capable  of  giving  to  compositions  of  directly  opposile 
characters,  that  effect  which  is  the  l»est  suited  to  each  composition  re^MCtively? 

In  order  to  introduce  the  greatest  degree  of  variety  which  is  oonsisteiit  vitt 
proper  harmony  and  with  proper  melody,  it  is  evident  that  some  one  key,  st 
least,  should  be  made  as  perfect  as  possible.  If  so,  the  key  of  C>  wlncb  so 
frequently  recurs^  ought  to  be  that  key.  It  is  I>e8ides  the  only  key  which  has 
neither  flats  nor  sharps  in  the  common  construction  of  keyed  instrumenls. 

I,  therefore,  make  the  key  of  C,  with  a  perfect  third,  C,  £;  with  a  perfect 
fourth,  C,  F;  and  with  a  perfect  quint,  C,  6,  — •  In  tunings  I  proceed  thus. 

Hr$t.  I  begin  by  pitching  tiie  fir^t  bus  C,  U)  my  tuning-fork,  timiai^^^ass, 
or  monochord.  I  consider  the  first  bass  C  as  the  key-note.  I  then  make  the  next 
C  above,  which  if  called  the  middle  C,  a  perfect  octave  from  the  first  baas  C. 

Or,  I  pitch  the  middle  C,  to  my  tuning-fork,  tuning-glaii,  or  Joonodiord ; 
and  I  th^n  pitch  the  first  bass  C,  as  a  perfect  octave  ntift  bebw.  It  is  of  no 
consequence  which  of  those  two  equi^ent  methods  be  used  to  obtain  th^  pitck 
of  those  two  Cs.  B^ut,  in  order  to  tune  the  <^ther  keys  of  tiie  instrument,  I 
prefer  startmg  from  the  first  bass  C,  as  the  key-note ;  instead  of  starting  from  tiie 
middle  C ;  because  the  beatings  are  moris  percjcptible  to  the  ear,  in  the  former 
d^,  than  they  would  be  in  tiie  latter.  —The  reader  ynXL  do  well  to  twn  to 
the  TUNINQ  T4BLB»  ip  page  15,  and  tp  follow  it  in  reading  the  pages  13, 
13,  and  H. 

Secondly,    From  th^  first  bass  C»  I  make  C,  G,  a  perfect  quinL 

Thirditj. '  From  the  first  bass  C,  I  make  C,  £,.  a  perfect  third.  Ami  I  then 
tune  the  t^'p  octave  £s  next  abpve. 

Fourthly,  Frpm  ^,  I  inake  £,  B,  a  perfect  quint^  and  I  prove  B,  from 
O,  as  a  perfept  thin)* 

fifthiy.  From  the  middle  C,  I  tune  C,  F,  upwards,  b  perfect  fourth ;  or 
(what  is  equivaleut)  I  tune  F,  C,  dpwnwards,  a  perfect  quiot.  I  t|iea  tune  the 
f  next  al^ve,  a  perfect  octave. 

Sixthly.  The  pitch  of  F  being  determined,  I  tune  F,  B  flat,  upwards,  s 
perfect  fourtii;  or  (what  is  e^oivatent)  B  fht,  F,  downwards,  a  perfect  quint 
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St9miik^.  I  then  pileh  A  flat,  exactly  half  way  batween  E  and  the  C  next 
aAeve.  K  a  monochont  be  used  for  this  piurpose,  the  length  of  the  wire  A  flat 
xnittt  be  made  4  ^cfawlrteal  aiMn  pr^partionml  between  the  length  of  the  wire  £ 
and  the  lenglh  of  the  wire  C  neat  above.  The  two  sharp  thirds  produced  by 
tbis  method  are  peculiarly  suited  to  solemn  and  to  ptaintive  music.  The  effect 
was  remaikably  striking,  in  a  ^mparative  experiment  which  I  shall  relate  m  the 
sequel.  I  was  so  struck  with  the  peculiar  excellency  of  sharp  thirds  of  this  exact 
value  for  musical  compositions  which  are  dther  phuntive  or  miyesticy  that  I  have, 
for  the  sake  of  aocuiacy  and  methodical  discrimination,  given  them  a  distinct 
name,  ff,  Jmmam^  perfiei  ocUte^we  deduct  ame  perfect  third:  and  if  we  then 
dimde  ike  remmmiug  itUermi  mio  two  thirde  efually  sharp:  each  of  thaee  two 
thirds^  a$  weU  ae  every  other  third  of  that  same  degree  of  eharpneee,  ie  that 
aharp^hird  which  I shaii  caU  a  BhEQUAL  THIRD. 

If  the  pitch  of  A  fbit  be  not  determined  by  means  of  a  monochord,  but 
aimply  by  the  ear,  its  pitch  may  be  ascertained  with  great  precinon«  if  the  tuner 
pay  exact  attention  to  the  equaKly  of  the  beatings  of  the  two  successive  m^or 
thirds,  £,  O  sharp,  which  is  the  same  keyas  Aflat;  and  Aflat,  C.-—Ifti  tuning 
each  key  throughout  the  whole  instrument,  too  much  attention  cannot  be  paid 
to  the  beatings,  as  that  is  by  far  the  most  accurate  way  of  tuning  by  the  ear. 
For,  whenever  either  a  third,  a  fourth,  a  quint,  or  an  octave  is  quite  perfect^ 
there  is,  in  such  case,  no  beating  to  be  heard.  But,  on  the  contrary,  whenever 
either  of  them  is  in  any  degree  imperftci^  but  is  not  too  distant  from  perfection, 
a  beating  is  always  audible.  A  very  slow  beating  proves  that  the  deviation 

from  perfection  is  not  great.  A  quicker  beating  shews  that  the  deviation  from 
perfection  is  more  considerable.  And,  from  the  equality  of  the  beatings,  equal 
deviations  frpm  pMection  may  be  correctly  ascertained. 

Eighthly.  The  pitch  of  A  flat  being  now  determined,  I  next  pitch  A  flat, 
E  flat,  upwards,  a  perfect  quint ;  or  I  tune  £  fiat,  A  flat,  downwards,  a  perfect 
lourtfa.    £  flat  will  then  be  exactly  half  way  between  B  and  the  6  next  above. 

Nmthly.  The  pitch  of  A  flat  being  determined,  as  explained  above ;  I  tune 
A  flatj  D  flat,  upwards,  a  perfect  fourth ;  or  I  tune  D  flat,  A  flat,  downwards, 
a  perfect  quint.    I  then  tune  the  D  fiat  next  above,  a  perfect  octave. 

Tenthly.  The  pitch  of  D  flat  being  determined,  I  tune  D  flat,  O  flat,  up- 
wards,  a  perfect  fourth ;  or  I  tune  G  flat,  D  flat,  downwards,  a  perfect  quint. 

l4ius,  I  have  already  got  seven  quints  qvitt  perfect :  viz.  f.  C,  G;  2.  £,  B; 
3.  F,  C;  4.  Bflat,F;  5.  Aflat,£flat;  6.  Dflat,  Aflat;  7.  G flat,  D flat. 

I  have  likewise  .got  two  quints  very  nearly  perfect,  but  a  little  fiat,  viz. 
1.  B,  F  sharp,  which  is  the  same  key  as  G  flat ;  2.  £  flat,  B  flat. 

Each  of  those  two  quints  differs  from  a  perfect  quint,  only  one  in  two 
themeand  nx  hmubred  amd  fifty  seven  parts  and  a  half  nearly ;  or  only  about 
1.128.831  parts  in  S.60O.OOO.OOO.   See  the  value  of  those  two  quints,  in  page  23. 

It  is  a  fact  very  worthy  of  notice,  that,  in  each  of  those  two  last  mentioned 
quints,  two  distinet  heatings  are  to  be  heard  at  the  same  time*    The  one  is  ver 
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eviijkat,  ttiil  It  b  tbe  «/M«f  %iBaliMg  WlMi  Ik  Ihe  proper  lufeftliig  e»  be  mekM 
H  in  tkt  imt  <of  ciaeh  of  lli«i«e  t#ft  quiiiVI  wilidi  «l-e  M  vety  neiriy  peiled. 

*l  have  A  sdtetitific  way  of  itHitmMtiig  the  three  remcintog  qiuM  ttift  m 
tbo  flat,  wtieh  I  «fcatl  »o^  expfoin.    They  we,  1.  6,  D ^  2.  D,  A  $  S,  A,  E. 

We  hftve  tk^uiy  men  dMt  A«  fkdk  of  €  hall  heen  4elemiiiied,  as  a  perfect 
cjttkH  trem  the  fliat  bhis  C  The  pfildi  of  E  has  likewfee  h«eii  dcteiuuned,  is 
a  perfM  thkd  Ir^n  that  Mme  C«  Tte  E  fint  actave  above  friMii  tiiat  £»  »d  dK 
£  aecend  octave  above  from  that  oaaie  £,  ate  of  coufse  detennioed  likewise. 

Ek9tiaMy  knd  twttfihly.    It  is  new  requisite  so  to  pMi  the  D,  and  tfie 
A)  between  the  O  perfect  quht  from  C,  and  the  E  second  octave  from  tint  E 
which  b  the  perfect  third  from  €>  in  such  a  ffiantoer,  that  the  interval  G,  %  aiaj 
be  divided  nio  dire«  squatty  Aal  qidbta»  6,  D ;  D,  A ;  and  A,  E.    Nooe  ol 
Ihrnft  Ihtise  qdhits  are  of  such  a  degnee  of  fhitnesr'^tib  to  be  otfetos^  to  the  etr; 
lar^  ea<di  of  those  tki«e  qtibts  differs  ^m  a  fiMlN)t  quidk,  <inly  bins  hi  tkrtt 
kmkdrdl  and  tixip  9itkt  f$Ktt%  Mnd'a  htif  nearly ;  tsr  only  almut  8.^h.a50  peib 
in  3.00b.l;^.OOO.    See  the  value  of  thosa  three  quhits,  in  pngeHS.-r^ff  *. 
Aonodfohf  be  used  la  datertnhie  the  pitch  «f  D«  and  of  A ;  then,  the  tengtb  of 
the  wife  D,  and  the  length  of  the  wire  A,  most  be  made  two  gt&mttrkdi^m 
frep0tUinal9^  between  the  length  of  the  wire  O,  and  the  ftengtb  of  the  wtie  E. 
Bat,  if  a  moaodibrd  be  not  used  f  dt  this  purpose,  and  if  the  toner  delehnine  dM 
pitch  of  D,  aM  of  A,  by  the  ear;-  it  may.  be  done  with  great  aoeuneyi  if  ht 
attend  properly  to  the  ^qoahty  of  the  beatings  of  the  three  sucoesiHl^.flif  4^*^ 
G,  D ;  D,  A;  and  A»  E.    That  fact  has  beeh  ascertamed  by  repented  triab. 

If  the  interval  G,  £,  be  (as  in  Kimbergei^s  method  of  tuning)  ilivideil  ifllo 
one  perfect  qbint,  and  two  equally  fiat  qumls;  shch,  for  instanccr  as  Ihe  perfect 
quint  G,  D,  and  two  equally  fkt  quints,  D/A,  and  A,  £;  then>  each  of  ik^ 
two  flat  qumts,  by  beconiing  too  fbit,  is  offensive  to  the  ear.  t  hhve  made  tfait 
experii^ent  with  care ;  and  the  result  was  what  I  have  just  mentioned.  AimI  if 
the  same  interval  G,  E,  be  divided  hito  two  perfect  quints,  and  one  flat  quiat; 
then,  the  fltt  qumt,  so  produced,  is  still  more  offensive.  This  was  hMj  to  bt 
eipe<led. 

I  shall  now  give  a  definition  of  those  three  eqtial  and  non-offensive  qaM 
which  result  from  the  aficiendfic  division  of  the  interval  G,  £,  above  eapltin^f 
in  order  clearly  to  distinguish  it  from  the  two  exceptionable  divisions  jurt  ^^ 
scribed.  That  is  to  say ;  ^ffhe  intttval  heimm  the  perfmft  quhU  film  s  k^ 
note,  and  the  Second  perftei  octave  Abane  the  ftffiet  third  ftmk  thtM^  ^' 
nafc,  he  dtpided  into  three  equally  flat  qwwta;  eimh  tf  thoae  thru  equd  fwnit 
k  that  which  I  shall  tall  a  TRI-EQUAL  QUINT.  And  ihe  imernfifwil 
^any  tf>€fual  quint  i$  thai  which  IshaUcaM  a  TRI-EQfJAL  POUBTB^ 
^  My  KBW  MODE  OF  TViviNG,  which  I  have  just  nminlely  explauitd,  is 
exhibited  in  a  very  convenient  manner  m  the  idUowrag  TABlb. 
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TUNING   TABJLE;. 

Sheiviqg^  9Jl  one  vi^w,  the  J^ANN^b,  aod  oiiPSR.  9i  tuimg  thjc  twelve  keyi  of 

an  inptjpuwent,  WQrdipg  ty  Upp  SXANHpPE  TE;MP{;»AMENT. 

il«  toon  as  a  key  it  tunedy  it  ia  repre$enied,  by  a  CAPITAL  L£TT£j^ 
The  smaU  ktten  Ttpretenit  time  keys  wkuh  are  g»ing  to  he  tuned. 


Older 
of 


»<ii*#i*«*i*»'»<i»*»^<My 


Fhrst 


Secondly 
Tkirdfy' 
Fourthfy 
rtfthly  . 
Sixthly  • 

mitkly- 
Tenthfy* 


• « •.  < 


Thelfthly    3 


C  — 


g 


e 


■»*j  '" 


f 


bfht 


£ 


eflat 


d  flat 


Aflat 


gfl** 


o 


w  ••• 


Ihe  middle 


Vint  treUe 


s 


■^  e 


d  flat 
Dflat 


I  '■    1  i«i  ^1 


■*-  e 


'f  "" 


jRrsf C,  c,  perfect  octave. 

Stcomdiif  • .« Cf  gy  petfect  <|iiiirt. 

Tbtn% C,  e,  perfect  third. .  And  e,.  e;*-e>  e^  twe  pailect  octave*. 

FowtfUjf £;  b,  peifeet  quint 

F^hlff f,  C,  perfect  qaipL    And  f,  f,  perfect  octave. 

Sixf% ^ b  flat,  F,  perfect  quint. 

Setenthiy E,  a  flat ;  —  a  flat,  C,  two  bi-eqnal  thirds.    See  page  15. 

Eighikly, A  flat,  e  flat,  perfect  qumt. 

Nintkly ^ . . . .  d  flat,  A  f)at.  perfect  quint.  .  And  9  flat,  d  flat,>perfeel  octave. 

TeiUhUf..^ g  flat,  DJlat,  perfect  quint 

BiewKtkhf  mA  tw^h^f  . .,  Q,  di«-d,  a;— a,  £»  three  trieqiwd quints.    See  page  14> 
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After  I  lunt  timedy  in  the  maimer  above  particiilarlj  ipedfied,  those 
septaves  which  are  about  the  middle  of  the  instrument;  I  then  time  all  tlie 
octaves  perfect,  both  in  the  upper  and  in  the  lower  septaves.  If  it  be  a  (hsoo- 
foEte,  or  any  other  instrument  which  has  two  or  more  stringii  to  each  key ;  then, 
great  attention  should  be  paid  to  the  toning  of  those  unisons  perfect 

When  the  instrument  is  tuned,  atcording  to  the  rules  above  mentioned;  the 
octaves  should  be  tried  as  follows.  Strike  four  Cs  at  once  all  through  tlie 
instrument  Then  four  Ds,  &c.  successively.  Try  the  sliort  keys  all  tfarougli 
the  instrument,  in  like  manner.  And  if  the  instrument  will  not  stand  thii  tot, 
we  may  be  quite  certain  that  it  u  nU  is  tUMe. 

It  will  not  be  necessary  for  me  to  go  regularly  throu^jh  the  twelve  fourths; 
as  they  abrays  follow  their  corresponding  quinto.  Thus,  a  perfect  fuhU,  such  » 
the  perfect  quint,  for  example,  from  B  flat,  namely,  B  ftat,  F,  will  give,  for  the 
inverse  key  F,  a  petfeet  fomrikf  vb.  F,  B  fhit  next  above.  And  a  Jl^t  fwd, 
such  as  the  flat  quint  from  D,  vix.  D,  A,  will  give,  for  the  inverse  key  A,  s  Afff 
fomrtk^  namely.  A,  D  next  ab6ve.  And  the  degree  of  sharpness  of  the  shup 
fourth  will  always,  of  necessity,  correspond  with  the  degree  of  flatnesi  of  the  flit 
quint,  wherever  a  flat  quint  occun.  My  mode  of  tuning  does  not  produce  i 
smgle  offensive  qubt ;  neither  does  it  produce  a  smgle  offensive  fourth. 

Having  accurately  explained  how  the  nbw  tbm PEftASSSNT  which  I  have 
discovered  regulates  the  twelve  quinb,  and  also  the  twelve  fourths ;  I  will  oo« 
shew  in  what  manner  it  affects  the  iwelve  thirds.    But,  before  I  can  make  mjwtf 
clearly  underHood  upon  this  interesting  and  curious  part  of  the  sul^ject,  I  fflu^  i 
firrt  stale  a  few  thingi,  by  way  of  preliminary  observations. 

I  have  established  the  following  facts,  from  experiments  made  with  thft 
greatest  attention,  by  means  of  a  very  excellent  monochord,  and  also  by  meim 
of  a  grand  piano-forte,  buih  by  one  of  the  best  piano-f oite  makers  in  EogVad. 

I  divkled  the  perfect  octave  CC,  between  the  first  bass  C  and  the  middk 
C,  into  three  successive  tiiirds,  m  the  three  following  ways,  vis. 

FhrH.  I  divkled  that  perfect  octave  CC,  into  two  perfect  thirds,  mmelj. 
C,  £;  and  £,  G,  sharp,  which  b  the  same  key  as  A  flat;  and  into  one  third 
sharper  than  a  perfect  third,  namely,  A  flat,  C  next  above.  Thb  sharper  third. 
so  produced,  was,  as  I  expected,  very  offensive. 

Seecndly.  I  divided  that  same  perfect  octave  CC,  into  one  perfect  tliirdt 
C,  E ;  and  into  two  equally  sharp  thirds,  viz.  £,  G  sharp,  which  b  the  same  ke; 
as  A  fbt ;  and  A  fbrt,  C  next  above,  The  length  of  the  wire  A  flat,  in  the 
monochord*,  was  made  a  geometrical  mean  proportional  between  the  length  oi 
the  wire  £,  and  the  length  of  the  wire  C  next  above.  Thb  hat  metitfooed 
divbion  of  the  octave  CC  b  excellent;  for,  the  two  sharp  thirds  thus  produced 
were  M-equal  thirds^  as  was  particularly  explained  above.    See  page  13. 

Thirdly.  I  then  divided  the  same  perfect  octave  CC,  into  three  thirds, 
all  equally  sharper  than  perfect.  Thb  equal  divbion  was  effected,  by  the 
wires  £,  and  A  flat,  in  the  monochord,  having  been  made  two  geometrical  sirf 
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TToportumah  i>etween  tbe  length  of  the  wire  C,  and  the  length  of  the  wire  C- 
next  above.  Those  three  equaUy  sharp  thirds,  of  this  last  mentioned  value,  are 
the  very  same  as  the  sharp  thirds  which  result  from  that  mode  of  tuning  which 
is  commonly  termed  THE  equal  temperament.  Not  one  of  those  three 
equally  sharp  thirds  has  either  of  those  two  striking  characters  which  are  to  be 
found  in  an  instrument  that  b  tuned  in  the  most  advantageous  manner.  For^ 
not  one  of  those  three  equally  sharp  thirds  has  either  the  beauty  of  a  third 
which  is  perftetf  nor  the  peculiar  and  solemn  character  of  that'  other  thin) 
ivhich  1  have  already  denominated  a  hi-tpui  third.  This  i8»  therefore,  another 
inherent  defect  belongmg  to  that  method  which  is  called  THE  equal  tem- 
perament ;  inasmuch  as  that  defect  necessarily  extends  to  all  the  twelve  keys, 
in  that  ill  contrived  mode  of  tuning. 

I  can  now  explain  to  tbe  reader  in  what  manner  the  new  temperament 
which  I  have  discovered  affects  the  twelve  thirds,  in  a  keyed  instrument  which 
has  exactly  twelve  f  keys  in  each  septave. 

Two  of  those  twelve  thirds  are  quite  perfect.  Those  two  are,,  1.  C,  E; 
2.  G,  B. 

Six  of  the  remaining  ten  thirds  are  sharper  than  perfect ;  and  each  of  them 
is  of  the  exact  value  of  a  hi-equel  third.'  Tbos^  six  are,  1.  E,  6  sharp,  which 
is  the  same  key  as  A  flat;  2;  A  flat,  C;  3.  B,  D  sharp,  which  is  the  same  key 

as  E  flat;  4.  £  flat,  O ;  5.  6  flat,  B  flat;  6/J}  flat,  F. 

» 

The  remaining  fonr  thirds  are  likewise  sharp,  but  less  ao  than  the  preceding 
six ;  and  each  of  thein  b,  in  respect  to  sharpneA,  kUermedtMte  betweto  the  other 
two  classes  above  specified ;-  namely,  hUermediate  between  a  perfect  third  and  a 
^i-equal  third.    See  page  23.   * 

Of  those  four  last  mentioned  sharp  thirds,  two  are  nearer  to  a  bi-equal  third 
than  to  a  perfect  third.  Those  two  are,  1.  A,  C  sharp,  which  is  'tiie  same  key 
as  D  flat;  2.  B  flat,  D.    See  page  23. 


t  The  iwial  immber  of  twdce  kejft  seems  to  be  pomled  out  to  w  from  the  aatanl 
aoraber  of  tweboe  mmoal  uUenMlt,  —  Tbere  are  three  reasons  for  conudering  that  divtiion 
of  the  leptave  at  a  aofaral  one. 

First.  If  we  start  from  any  key,  (tnch,  for  example,  as  from  C,)  then,  fwefaw  qnmtR, 
duly  tempered  according  to  my  natnral  and  scieiktific  tempbrambmt  explained  above,  will 
bring  oi  again  to  a  key  of  tbe  mmc  denomination.  Therefore,  the  munber  of  iwekoe  sacces- 
sive  qnittti  natnrally  leads  to  the  nnmber  of  hoelw  Iccys  of  ttoehe  distinct  denominations. 

Swmdlif.  There  are  foor  natural  sets  or  columns  of  nugor  thirds,  and  each  of  those  four 
aeti  respectively  contains  three  series  of  mayor  thirds,  u  was  fnUy  explamed  above.  See 
pages  7  and  8.    This  makes  np  the  same  nnmber  of  twdve  Jbcyt. 

TkMljf,  The  like  munber  of  twdoe  heya  is  found  also  in  the  following  manner ;  namely, 
by  coQiidering  die  three  nataial  seta  or  columns  of  minor  thirds ;  for,  each  of  those  three  sets 
respectively  contains  foor  series  of  mmor  thirds,  making  likewise  tweiee  keyn  in,  all,  viz. 

Bm  set,       1.  C,Eflat;    9.  E flat,  G flat;    S.  Oflat,  A;    4.  A,  C. 
Second  tet,     1.  D  flat,  E;    t.  E,  O;    3.  O,  B  flat;    4.  B  flat,  D  flat 
TUrd  mi.      1.  D,  F;   S.  F,  Aflat;   d.  Aflat,  B;   4.  B,  D. 

VolDC-^SicoMp SsRiii.    Nan        (     ^7    ) 


And,  of  the  four  intermediate  sharp  thirds  above  mentioned,  the  remanung 
two  are  nearer  to  a  perfect  third  tiian  to  a  bi-equal.  Those  two  last  meotioDd 
tiinds  aie,  1.  D,  F  sharp,  which  b  the  same  key  as  G  flat;   2.  P,  A.     See 

page  23. 

The  reader  \?H1  therefore  perceive,  tliat,  in  my  tempbsamekt,  the  most 
easy  keys  have,  for  thirds  of  the  key,  those  thirds  vrfaich  are  th^  most  perfect. 

The  two  thirds  of  the  key  which  are  quite  perfect  are  in  the  following  keys, 

vis. 

C  mijor,  which  is  without  either  flat  or  sharp ; 

6  major,  which  has  only  one  sharp. 

The  two  sharper  thirds  of  the  key  which  are  the  nearest  l>etug  perfect  are 
in  the  foUowing  keys,  viz. 

D  major,  which  has  only  two  sharps ;     . 
F  major,  which  has  only  one  flat. 

The  two  still  sharper  thirds  of  the  key  which  come  next  in  respect  to 
shaqmess  are  in  the  foUowing  keys,  viz. 

A  major,  which  has  three  sharps ; 
B  flat  major,  which  has  two  flats. 

And  those  six  sharpest  thirds  of  the  key,  each  of  which  I  lerai  a  hi-equil 
thirds  9re  in  the  foUowing  keys,  viz. 

£  major,  which  has  four  sharps ; 
B  major,  which  has  five  sharps ; 
E  flat  major,  which  has  three  flats ; 
A  flat  major,  which  has  four  flats ; 
D  flat  major,  which  has  Ave  flats ; 
G  flat  mayor  t»  which  has  six  flab. 

As  there  is  not,  in  my  temperament,  any  third,  any  fourth,  or  any 
quint,  less  perfect  than  those  specified  above  and  in  the  foUowing  tables;  it 
b  evident  that  this  new  mode  of  tuning  must  be  excelleat  for  transposition,  and 
for  modulation.  Thb  fact  has  been  established  by  regular  and  repeated  experi- 
ments, made  in  presence  of  many  of  the  best  judges.  Bet^veen  sixty  and  seventy 
of  the  veryJirst  professional  persons,  of  both  sexes,  and  of  the  ablest  connoisseurs 
in  England,  have  given  to  thb  new  tbmpebambnt  their  decided  appraba* 
tion.     It  answers  weU,  both  in  the  major  and  in  the  mmor  keys* 


t  Some  aadion  call  the  key  of  O  flat'iniuor,  the  key  of  F  sharp  wa^  with  vol  sMi** 
But  it  is  more  systematic  and  metfaodical,  to  consider  ^(«s  Diwsek  does)  the  five  ibort  key* 
as  flat  keys  in  the  nuyor  mode. 

(•"  ) 


There  are  some  few  (acts,  in  particular,  which  throw  such  light  upon  the 
science  of  music,  that  I  think  it  proper  to  nwntion  them.  On  an  excellent 
piano-forte,  tuned  in  my  mauner,  tlwt  faTonrite  portnguese  hymn,  called 
Adeste  fideles,  which  is  commonly  printed  in  A  miyor,  was  played  successively 
4n  that  key,  in  the  key  of  A  flat  m^or,  in  C  major,  and  in  D  flat  nuyor. 
The  following  was  the  result  of  this,  comparison. 

First,  the  piece  was  the  most  dutfacteristie  and  suUiiBe  in  the  key  of  A  fiat. 
It  was  better  in  that  key  even  than  in  the  original  key  of  A. 

Secondly,  the  hynm  was  comparatively  intolerable  in  the  key  of  C ;  altho^b, 
according  to  my  tebipbrambnt,  the  key  of  C  is  tuned  perfect;  having  a 
perfect  third,  a  perfect  fourth,  and  ^likewise  a  perfect  quint. 

Thirdly,  the  piece  was  better  even  in  the  key  of  D  flat  than  in  the  key 
of  C;  although  the  pitch. of  tlie  key  of  D  flat  (being  higher  up)  b  less  suited 
to  the  character  of  that  solemn  composition  than  the  pitch  of  the  key  of  C. 

That  is  to  say,  in  other  words,  that  the  intermediate  key  of  C,  although  it 
be  toned  perfect,  u  less  proper  for  that  piece  of  music  than  either  D  flat  ot 
A  flat ;  one  of  which  has  a  higher,  and  the  other  a  lower  pitch.  And  this  fact 
is  the  more  remarkable,  on  account  of  the  following  illustrative  circumstance. 
Each  of  those  three  major  keys,  namely,  D  flat,  C,  and  A  fiat,  has,,  according 
to  my  T^MPBBAMENT,  a  perfect  fourth,  and  a  perfect  quint.  Therefore,  it  Is 
evident  that  the  difference  in  the  effect  produced  could  result  neither  from  the 
respective  fourths,  nor  from  the  respective  quints. 

Consequendy,  the  striking  difference  between  those  diree  keys,  which  every 
person  with  a  good  ear  must  feel,  results  principally  from  the  think,  and  fram 
the  sixths,  in  each  key  respectively.  And  those  two  keys»  namely,  D  flat,  and 
A  flat,  where  the  third  in  each  U  imperfect,  mui  ie  0/  the  exact  value  of  a 
hi-eqnal  third,  are  beyond  comparison  better  suited  to  the  sofemn  character  of 
the  hymn  than  the  key  of  C,  where  the  third  is,  on  the  contrary,  tuned  quite 
perfect. 

We  have  been  in  the  habit  of  considering  what  b  commonly  termed  THE 
WOLF  as  an  inherent  imperfection  in  every  instrument  which  has  exactly  twdve 
fixed  keys  in  each  septave.  Whereas,  the  very  remarkable  fact  just  mentioned, 
and  several  others  of  a  like  kind,  most  cleariy  prove^  that,  so  far  from  the 
TIVE  WOLVES  being  imperfections,  it  is  precisely  the  proper  distribution  of 
those  WOLVES  which  produces  that  charmbg  and  essential  VARIETY  OF 
CHARACTER,  betwe^  the  different  keys,  which  b  one  of  the  chief  requisites' 
in  a  well  tuned  instmnient. 

Thus  it  is,  that,  from  our  ignorance  and  narrow  prejudices,  the  perfection 
of  the  principles  which  are  to  be  found  in  nature  are  by  us  very  frequ<;ntly 
unahserved.  But  the  more  Aoiovg^y  wc  learn  to  undentand  them,  the  more 
we  ought  to  led  gratitude  towards  tiie  SiJPREME  BEING  for  enabling  us  to 
perceive  the  euMimt  cMcdhuee  ^f  their  wonderful  arrangement. 

(  19  ) 


TABLE  OF  ALL  THE  KEYS  IN  AN  OCTAVE; 

Shewng  the  tyiteiDalic  and  characterolic  takibtt  which  b  produced  bctwea 
them  by  mmm  of  the  STANHOPE  TEMPERAMENT. 


«»»«»»>*«#»»»0#<»»l#»00«^>ai»«OX^^X^»<^>»^^»#i#i»^^»<i#i^>»>»i#»<»*»*i*»^**^*^^*^'*'»»*^i»*****^»«*^^^***>*i^»^»i^^«*»Xi**»*« 


KBTt. 

c. 

B. 
Bflat 


A. 


Aflat 
G. 

Oflat. 
F. 


E. 

Eflat 

D. 


Dflat. 
C. 


THIE08. 


Perfect. 

Bhequal  third. 

Intennedaate  between 
perfect  and  bi-equal 
third,  but  nearer  td 
bi-equal. 

Intermediate  between 
perfect  and  bi-equal 
third,  but  nearer  to 
bi-equal. 

Bi-equai  third. 

Perfect. 

Bi-equal  third. 

Intermediate  between 
perfect  and  bi-equai 
third,  but  nearer  to 
perfect. 

Bi-equal  third. 

Bi-equal  tliird. 

Intermediate  between 
perfect  and  bi-equal 
third,  but  nearer  to 
perfect. 

Bi-equal  third. 

Perfect 


fOURTHS. 

Perfect. 
Perfect. 
Very  neariy  perfect 


Tri-equal  fourth. 


Perfect 

Perfect. 

Very  neariy  perfect 

Perfect. 


Tri-equal  fourth. 
Perfect. 
Tri-equal  fourth. 


Perfect. 
Perfect. 


QUINTS. 


n»mmm»<mm»»» 


Perfect 

Very  nearly  perfect 

Perfect 


Tri-equal  quint. 


Perfect 

Tri-equal  quint 
Perfect. 
Peifect. 


Perfect. 

Very  neariy  perfect 

Tri-equal  quint 


Perfect 
Perfect. 


****-"---"*"-*"***  *^**"*^~"""'~--*''*^'*'*'"--'"" -■"----*-- ""-^rrr  r~rrf  ~rrrrr  r rr rj  jifirrf  » f  JT unrr >  jir r-"~^ 


N.  B.  Of  the  six  keys  which  have,  for  the  sharp  third,  a  bi-eq«al 
four  have  quints  fuUe  perfect ^  and  two  have  qumts  very  nearfy  perfect. 

Tlie  three  tri-equal  quints  have  thirds  of  d^ereni  vahies,  and  ao  have 
likewise  the  three  tri-equal  fourths. 
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MONOCHORD  TABLE, 
No.  I. 

Shewing  the  length  of  each  wire, 
from  the  middle  C,  to  the  C  next 
below,  both  inclusive;  supposing 
that  the  wire  which  yields  the 
sound  of  the  last  mentioned  C 
be  120  quarters  of  an  inch  long 
between  the  two  bridges  of  the 
monochord. 

»  J  i  ritinmfmmf  r  or  rfrr~r~~'~  — i —  "r  ~rfirr  rr  r  r  »rf  i<  j 


HimdrecMis  of  one 
quarter  of  an  inch, 
iod  dedmal  parts 
of  one  hundredth 
of  one  quarter  of 
an  indi. 


Keys. 

Qoatten 
of  an 

Middle 

C. 

60 

First  bass 

B. 

64 

Bflat. 

67 

A. 

71 

Aflat. 

75 

G. 

80 

Gflat. 

85 

F. 

90 

£. 

96 

Eflat. 

101 

D. 

107 

DOat. 

113 

C. 

120 

i»»*i»^0#^»^^»»l<^>»^^^^^ 


^>0>»0>st»^0<m0>^^>0^^k0^>^^>^ 


SO, 

70,247.S92  + 
89,466.384  + 


38,149.683  4- 


19f288.51t  -I- 
10,917.900  + 
84,1994^6  + 


MONOCHORD  TABLE, 

No.  n. 

Shewing  the  manner  of  setting  off  the 
whole  monochord  scale,  Jrom  a  single 
paint ;  supposing  that  point  to  be  the 
extremity  of  the  length  of  the  G  wire. 

N.  B.  nis  mode  of  setting  off  the  ^eale, 
on  the  steel  rod,  is  more  mecKanically 
accurate  than  setting  it  off  from  more 
points  than  one. 


Keys. 


*i^<»»»  J  0  0  m^m 


Middle 
C. 


*<0m0i0i*0»m\0m 


First  bass 
B. 

0 

Bflat. 

A. 

Aflat. 

i0tmm^m0>m0>0^^ 


O. 


i»*i»»iO»»X^>*^ 


Oflat. 

F. 

E. 

Eflat 

D. 

DOat 

C. 
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QoarterB 
of  an 
uich. 


I0i0>0'0^>0'^ 


20 


»0>0I0^0I^ 


16 


12 


8 


Hundredths  of  one 
quarter  of  an  inch, 
and  decinuU  parts 
of  one  hundredth 
of  one  quarter  of 
an  inch. 


09 

< 

< 


immm»m*0' 


^0>m00>0^ 


10 

15 

21 

27 
S3 
40 


<0m0'00i^i0^»0>m0^^0>^i^^ 


50, 

29,7^M.40r  + 
10,533.615  + 


ca 


^0i0^0»0>0^00t0t0im00>0>^^»<^^*>0>0>0^ 


#I^^^^»^<M^^»*>*>»#**>**|»^*^»* 


38,149.68t  + 


19,^88.512  + 
lO,937.fPO  + 
84,199.5r6  + 


OB 

S 


1 


MUSICAL  MEMORANDUM  TABLE; 

Shcirnig,  at  one  view,  the  manner  in  which  the  thsbi  i^sts,  in  eich  oi 
the  FOUE  NATURAL  COLUMNS  respectively,  are  aifeded  by  the 
STANHOPE  TEMPERAMENT. 


jj  jjjijj-jjj-f-f  rrrrrr  r  ~r  rrf  r  rr  rff""~'"*~"*"*""~**'*~^*'""*"""*  -^"""""■■"■■^^^""""■■■■*  ■■»»«■■«■■■■ 


First, 


or 


C  COLUMN. 


^>»^»»»*^^»l##l»*^#»«^ 


C  octaie. 


^MM#MAM*«<^«WA#>#<flkM* 


Aflat 
7 


E 
4 


C 

1 

Key-note. 


Srcomd» 


or 


G  COLUMN. 


»^*«»»  ***<*»<»  ***»*«*«* 


G  octave. 


r0>*^*-m^ 


Eflat 
8 


R 


B 

4 


G 

2 


T 


Third, 


or 


D  COLUMN. 


^i1X»»^»*^0*i^»*0»»g»» 


D  octave. 


»^*»»»X<»»<t*<^l»<»»«» 


• 


Bflat 
6 


Gflat 

10 


R 


D 

11 


Fourth, 
or 

A  COLUMN. 

A  octave. 


F 
5 


Dflat 
9 


•R 


A 

12 


Dectti 
oaifB 

ibore  ibc 
C  octsTe, 
the  AiM, 

io  tlie  fint 


^M|»H«l  *t<*i*t* 


Aflat 


The  FIGURES  ttfidrr  the  letters;  shew  the  ORDER  m  which  the  kejioogii^ 

lo  he  tam^. 

'Ae  thirteen  Ts  are  those  intervals  which  are  actually  tuned 
The  eleven  R  s  ve  those  iatervahr  which  are  net  adndlyi  fittic<ii  ^  ^ 

RESULT  from  those  intervals  which  areactaally  tuned. 
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EXPLANATION  OP  THE  MUSICAL   MEMORANDUM  TABLE; 

tCkk  Ike  vtbit  tf  Me  trwm  tmi.  qoimts  redwai  fa  «  «fmmtm  itnommalm: 

''^^*^*****  ■■*■■■'■■■■  ■■     ■««-■-■«■■--■»■-■-■-■■--  ■-»--..-- rrf  rrrrrrrj  xjf  j-fxj  jjjjjjj. 


EXPLANATION  OF   THE 
BfARKS  OVER  THE  LETTSRS. 

Means  a  perfect  third. 


{ 


Means  a  sharp  third  which  is' 
iiitemiediate  between  perfect 
and  bi-e^ual^  but  nearer  to 
perfect. 


I 


Means  a  sharp  third  which  is 
intermediate  between  perfect 
and  bi-equal,  but  nearer  to 
bi-equal. 


Means  that  sharp  third  which 
b  called  a  bi-equal  third. 


Relative  lengths 
of  tbe  wires. 

<.4OO.O0aO0O 
3.000.000UX)0 


D,  G  flat,  = 

g.3^.4S1.5»  + 
3.000.000.000 

F,  A,        = 

$.390.082.530  + 
3.000.000.000 

A,  D  flat,  3 

t.381.549.471  -f- 

3.ooaooo.ooo 
Bflat,  D,  =:: 

g.380.t06.044  + 
3.000.000.000 


{g.3n.708.f45  + 
3.000.000.000 


>»*«»»<^^l^^#>»i#^»»rf»»»«>»»#i«>^»i#^i»^#i#i^^^^^^^^^#^  »^^0»^#i^^«»i»^»i^»i#<#«^»»^ 


EXPLANATION   OF   THE 
MARKS  AFTER  THE  LETTERS. 

Means  a  perfect  quint. 

Means  a  flat  quint  which  b 
very  nearly  perfect. 


Means  that  fhit  quint  which 
is  called  a  tri-equal  quint. 


{ 
{ 

{ 


Relative  lengths 
of  the  wires. 

g.000.000.000 
3.000.000.000' 

g.001.1g8.63i  + 
3.000.0QO.OOO 


g.«)B.g98>850  + 
3.000.000.000 


Difference  hetween 
those  lengths. 

600.000.000 


3.000.000.000 


608.568.467  + 

3.ooo.ooaooo 


609.917.469  + 
3.000.000^)00 


618.450JMR  + 

3.000.000.000 

619.793.955  + 

3.ooo.ooaooo 

6S8.S91.754  + 

3.000.000.000 

Difference  between 
those  lengths. 

1.000.000.000 
3.000.000.000 

• 

996.871.168  + 
3.000.000.000 


991.701.149  + 
3.000.000.000 


N.  B.  The  ten  Ts  to  the  ^winfs  shew  that  all  the  quints  are  tuned  ; 
except  the  two  quints,  B,  6  flat ;  and  £  flat,  B  flat,  marked  thus      •  mmmmm 

The  three  Ts  to  the  thirds  shew  that  all  the  three  successive  thirds  in 
the  C  column  are  tuned. 

And  the. two  Rs  to  the  quints^  and  the  nine  Rs  te  the  thirds,  shew  that 
all  the  other  quints  and  thirds  result  from  the  tuned  intervals. 
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PARTICULARITIES   OF  THE 

Fmi,  The  wire  is  not  made  either  of  bnua 
QT  of  iroa»  but  of  steely  which  k  very  far  su- 
perior. For,  iteel  .wife  does  not  keep  con- 
tinually leqgthening:,  as  brass  and  iron  wires 
do  when  tfaey  are  stretched  constderablv. 

Secomdfy,  The  wire  in  this  oionochord  does 
not,  as  usoa],  poll  downwards  on  the  bridges, 
but  the  whole  wire  forms  one  sinigfat  and 
Loriaontal  line,  by  which  me^  the  moveable 
bridge,  which  determines  the  exact  length  of 
the  ^rire,  pan  be  moved  without  altering  the 
tension  of  the  wne.  This  is  not  the  case 
when  the  wirepulls  downwards  on  the  bridges. 

TUrdfy.  'rte  ends  of  the  wire  are  not 
twisted  round  the  two  stout  steel  pins  which 
keep  it  stretched;  but,  each  end. of  the  wire 
is  soft-solaered  in  a  long  groove  formed  in  a 
piece  of  steel  whidi  goes  over  its  correspond- 
msr  pin.    This  is  a  great  improvement 

FoKTtUr.  One  of  those  two  steel  pms  is 
strongly  fastened  oif  a  brass  slider  which  is 
moved  by  means  of  a  screw  with  very  fme 
threads,  which  screw  has  a  huee  micrometer 
head  mhintely  divided  on  its  edge,  and  a  cor- 
responding NMiMt;  so  that,  the  tension  of  the 

A    MOST   CURIOUS    AND    IMPORTANT    EXPERIMENT. 


STANHOPE   MON.OCHORD. 

wire  may  be  atyoSted  with  the  greatest  pre- 
cision, in  order  to  obtain  its  exact  niitch. 

Fifthfy.  A  slider  is  fixed  acroa  me  top  of 
the  moveable  bridge^  and  is  moved  by  means 
of  another,  screw  with  very  fine  threads;  so 
that,  the  length  of  the  wire  may  be  regulated 
with  the  greatest  nicety  in  all  cases. 

SuMUf,  The  above  mentioned  slider  which 
is  on  tm  top  of  the  moveable  bridce  is  ad- 
justed to  the  steel  rod  or  scale,  not  by  sight, 
or  by  the  coincidence  of  lines;  but  by  mesns 
of  medkaucd  coalacf  against  prqjecting  pieces 
of  steel  firmly  fixed  on  that  steel  scale,  which 
method  is  incomparably  more  correcL  TImhc 
projecting  pieces  are  fixed  on  thuat  scale  at 
the  respective  distances  roedfied  in  tlie  m ovo- 
CHOBD  TABLB,  NO.  I.    See  page  21. 

SeceM^.  Each  brid||e  cairies  a  metallie 
finger  which  keeps  the  wire  close  to  the  top  of 
the  bridge  whilst  the  wire  is  made  to  vibrate. 

Ei^ktMff.  The  vibrations  of  tiie  wire  are 
produced  by  touching  it  with  a  piece  of  cork, 
with  the' same  elastic  force,  ana  on  the  verf 
same  spot  each  time,  namely,  at  the  dislai 
of  one  inch  from  the  Immoveable  bridge. 


There  is  a  second  steel  wire,  effual  in  sise, 
whidi  may  be  placed '  dc&isionally  on  this 
monochord.  The  reader  may  form  an  idea  of 
the  prodigious  accuracy  of  tiiis  instrument,  from 
the  roitowing  experiment,  .which  I  have  often 
repeated  in  the  presence  of  different  persons, 
to  the  ^reat  astonishment  of  them  all. 

I  begm  by  stretching  the  two  wires  with  a 
degree  of  tension  so  precisely  equal,  that  no 
beating  is  audible  between  them.  In  this  ex- 
periment, I  have  generally  made  the  length 
of  each  wire  exacUy  twenty  inches  between 
the  bridges;  and  esach  wire  has  bMm  so 
stretched  as  to  yield  the  same  sound  as  that 
note  which  is  commonly  called  the  first 
bass  O;  but  any  other  note  would  do. 

By  means  of  a  fhie  screwj  which  has  fifty 
threads  to  the  inch,  and  which  has  a  micro- 
meter head  very  finely  diviaed  on  its  edge, 
I  can  move  the  slider  on  one  of  the  bridges 
to  such  a  minute  degree,  as  to  lengthen  or 


shorten  that  wire  as  little  m  the  ong  kmmini 
and  eightieth  part  cftheome  kumiredth  qfam  vuL 
without  sdlermg  its  tension.  Snch  a  very  small 
alteration  in  toe  length  of  one  of  the  two 
wires  invariably  proimces  an  audible  beatjag 
betweeii  them.  And  not  only  the  beating  osy 
be  heard ;  but,  what  is  remariLable,  n  my 
likewise  be  distinctly  fdt.  The  best  way  to 
feel  it,  is  to  support  a  small  pie^  of  steel 
wire,  about  two  mches  long,  on  the  somd- 
board  of  the  monochord,  with  one  of  the 
finger  nails.  If  the  lower  end  of  that  piece 
of  wire  be  semi^pherical ;  if  its  upper  end  be 
pointed;  and  if  tnat  pointed  end  De  applied 
to  the  new  or  tender  part  of  the  nail;  Own, 
the  beating  wiH  be  felt  very  sensibly. 

Hiis  lM»ntiful  experiment  deaiw  proves 
how  perfectly  wneent  may  be  tuneo:  since, 
the  enmUest  deviatiim  in  an  wdeon  is  tlios  dis- 
tinctly perceptible.  This  leads  me  to  my  next 
discovi^. 


STANHOPE    TUNING-GLASSES. 


Some  penons  have  had  tnnmff-forks  adapted 
to  the  pitch  of  the  different  notes.  One  roric, 
to  thej>itch  of  C ;  another,  to  the  pitch  of  O, 
&c.  The  tuner  has  then  nothing  to  do  but  to 
tune  all  the  Cs  of  the  piano-forte,  orgm,  or 
other  keyed  instrument,  to  the  C  fork;  all 
the  Os  to  the  O  fork,  &c.  *  This  is  perfectly 
good  in  theory.  But  t^re  is,  in  practice,  an 
olitjection  to  fprkf  .which  is  not  generally  known. 
It  is  this.  Out  of.  a  hnttdred  forks,  there  is, 
perhaps,  not  one  wtiich  has  not  a  beating  in  it, 
when  It  is  struck.  How,  then,  is  it  possible 
to  tune  an  instrument  accurately  by  means 
of  forks  which  do  not  yield  a  pore  or  «^e 
sound?  It  is,  however,  frequently  practicable 
to  get  rid  of  the  beating  in  a  tuning-fork,  by 
very  carefully  filuig  the  two-  lers  so  as  to 
ma&e  them  exartly  alike  thron^out.  But, 
this  requires  much  more  attention  than  is 
likely  to  be  commonly  bestowed. 

I  nave  contrived  a  tunmg  instrument  which 
to  far  superior.  It  consists  of  thirteen  slips  of 
plate«hus:  each  of  which  is  exactly  six  inches 
long,  Dy  two  inches  m  breadth.  They  are 
tuned  respectively  one  perfect  octave  higfaei' 


tlian  the  pitch  of  the  keys  in  the  mohochord 
TABLB,  HO.  I.  For,  by  varying  the  thicknev, 
I  can  tune  one  slip  to  C^  anolner,  to  O,  6cc. 
The  thickness  of  the  slip  which  yields  the 
sound  of  the  middle  C  is  about  nine  fanndredihs 
of  an  mch ;  and  the  thickness  of  the  slip  which 
yields  the  sound  of  die  first  treble  C  a  aboat 
eighteen  hondredths.  Those  two  Cs  are  the 
two  ebctremes.  £acb  slip  yidds  a  sound  which 
is  extremely  pure.  The  same  brass  sopport, 
which  terminates  in  three  pointed  corks,  serves 
for  each  slip  in  succession.  '  Each  sUp  is 
simtlariy  pbced  on  that  support,  is  struck  by 
'the  same  cork  hammer,  vntn.  the  same  elastic 
force,  and  on  the  correspon<iGng  spcrt,  each 
time.  By  means  of  this  rimple  tuning'  ap- 
paratus, which  is  pitched  to- my  mbw  ano 
IMPROVED  TEMPBRAMEiiT,  any  careful  per- 
son, with  a  moderate  ear,  can  tone  an  in* 
stniment  perfectly,  and  better  perhaps  than 
the  best  tuner  coula  do  witboat  this  admirable 
assistance,  which  to  persons  in  the  country 
may  be  very  useful.  And,  to  professionaJ 
tuners,  this  permanent  and  portable  tuning 
instrument  will  be  extremely  convenient 
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